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We began our longitudinal studies of normal children’s growth in 
1948 to find out how the great vanation in $1ze, Shape and physique 
secn in young &dult men and women developed dunng childhood, In 
particular we are thinking of the childhood orgins of the vanous 
somatatypes of young adults descnbed by Sheldon (1940). The 
. children westudied from 1949 to 1970 were healthy, well-nounshed 
boys and girls attending the usual schools, playing the usual games, 
and up te the usual activitics. Much of the resulting data has been 
analysed in previous publications (Tanner, 1962; Tanner ev al., 1966, 
197Sb, 19766; Marshall and Tanner, 1969, 1970). When we moved 
to the Institute of Child Health in 1956, our honzons were enlarged 
by contact with the staff of the Hospital for Sick Children, in 
particular Proficssor Sir Alan Moncricff and his then assistant Dr 
Frank Falkner. In 1960 we sct up a clinic for the study of disorders 
of growth, applying the same techniques of measurement that we 
used in tracking the course of normal variation. This clinic became 
the chief centre in Great Britain for the treatment of growing 
hormone deficiency (Tanner er al., 1971) and the model for the 
eventual setting up of a nctwork of similar clinics covering the whole 
United Kingdom. To these clinics come children with all sorts of 
growth disorders, from chondrodystrophies to Marfian’s Syndrome, 
hereditary smallness to reversible psychosocially-induced growth 
hormone deficiency. 

This book presents first, a8 introductory examples, the charts and 
pictures of a boy and girl followed from carly childhood to maturity. 
Then follow the records of 32 normal boys and 20 normal girls, 
selected on the basis of their physique as young adults. They cover 
the whole range of body build represented in our sample (which 
consists of several hundred children). In Sheldon somatotype terms 
there are 12 boys high or fairly high in mesomorphy (from 2543 to 
3443, nine high or fairly high in ectomorphy (14147 to 3344), six high 
or fairly high in endomorphy (6314 to 4244) and five boys with 
centrally placed somatotypes (344 to 443). The technique of 
somatotyping women is less well established than that of somatotyp- 
ing men, and we have used, as Sheldon originally recommended, 
similar absolute criteria to those applied to men. Thus the range of 
mesomorphy is much reduced and the average level of endomorphy 
much increased. We present threc girls high in mesomorphy (4343 to 
3434), four high in ectomorphy (435 to 424), ten high in endomorphy 
(632 to 5242) and three centrally placed somatotypes (4434 to 4433). 

Each of these children has two pages to him- or herself. On the 
left-hand page are charts of the anthropometric measurements, 
skeletal maturity scores and somatotypes and on the right-hand page 
photogrammetric pictures. Fourteen measurements were taken on 
each child at each examination but only height, weight, sitting 
height, subischial leg length (stature less sitting height), biacromial 
(shoulder) width, biiliac (hip) width and triceps skinfold are 
presented here, together with height velocity, bone maturity score 
according tothe RUS subdivision of the Tanner—Whitehouse system 
(Tanner et al., 1975b) and the young adult somatotype according to 
the Sheldon 1940 method. Every measurement on every occasion 
has been made by Whitehouse; bone maturity ratings were all by 
Whitehouse, somatotype and puberty ratings by Tanner. (The raw 
data for all measurements of these children are in the Appendix.) 

The children were examined every 6 months (and every 3 months 
during puberty). We cannotreproduce the pictures for every occasion 
without making them unacceptably small. Front, side and back 
views were taken. Eight pictures of front and back views have been 
fitted onto the page. Most are at 2-year intervals, covering a span of 
14 years; the remainder are at 18-month intervals, covering a 10- 
year span. As side views are narrower, they have been reproduced at 
intervals of | year. We ask forgiveness that occasional pictures, 
though no measurements, are missing; the mechanical apparatus 
did not quite match the human in its reliability. 

Inthe last pages of Ch. 2 our central theme is more directly stated. 
Groups of 6-year-old boys and girls are presented, all of whom have 
the same, or nearly the same, somatotypes when young adults. We 
have chosen the most extreme adult somatotypes in the sample, so 
that 2 number of rer’ mesomorphic, endomorphic and ectomorphic 
6-year-olds are shown. The difficulty of assigning correct somatotypes 
at age 6 emerges clearly from this exercise. This difficulty may be 
because of real changes in shape between 6 and 18, or it may reflect 
a lack of the observer's sensitivity to small diffierences. To throw 
more light on this we give the correlation coefficients between 6- 
year-old and adult measurements (for the total material of this, plus 


another longitudinal series). Though these are high (except for the 
skinfold) they represent, perhaps, more a consistency of size than of 
shape. We therefore then examine shape changes in a similar way. 

Chapter 3 examines in some detail the changes of puberty and 
their normal variations. Puberty i$ a very special time in growth, not 
only because of the development of the reproductive system, but 
because of the relatively large changes tn size. shape and body 
composition that also take place then. Furthermore, it is at puberty 
that the individual differences in rates of maturing reveal their 
results most dramatically, making some children early in developing 
all the changes, and others late. In addition, the various events of 
puberty, such as the growth of breasts and the appearance and 
development of pubic hair do not take place in an invariable 
relationship onc to another. In all normal girls the breast develops in 
muchthesame sequence of stages, butthetime relationship between 
this sequence and the sequence of pubic hair development, for 
example, varies a good deal. So also does the actual rate at which 
each single sequence develops. 

First, to illustrate the huge variation in timing of puberty, four 
boys aged 14-5 are shown, with all stages of puberty represented; 
their ages of peak height velocity varied from 12:5 to 16:5 years. 
Similarly, four girls aged 12:75 years are illustrated; their ages at 
menarche rangedfrom 11-6 to 14-7 years. Illustrations of the system 
for rating stages of breast, pubic hair and male genitalia are given, 
then aseriesofnormaladolescents showing the different relationships 
of these various maturational sequences. 

The intensity and duration of the adolescent growth spurt not only 
varies greatly from person to person but also is practically 
independent of the amount of growth before adolescence. Thus the 
correlation between height immediately before the spurt starts and 
mature height is only about 0-8, a value which reflects considerable 
alterations of individuals’ height positions relative to their coevals as 
puberty progresses. We illustrate this by comparing the height curve 
and pictures of a boy whose spurt at puberty increased his centile 
Position with those of a boy whose spurt decreased it. We then 
compare the growth curves and pictures of individuals who became 
relatively long- or short-legged at puberty and relatively wide- or 
narrow-shouldered. 

In Ch. 4 some family data are shown. Growth represents the 
outcome of a continuous interaction between genetical and environ- 
mental forces; in circumstances where nutrition, exercise and the 
sense of individual security and social integration are assured, 
differences in growth between children reflect to a great degree 
differences in genetic endowment. In the face of undernutrition or 
other environmental pressures it is size which is primarily affected 
and shape which is preserved. The genotype has a stronger control 
over shape than over size. The first page of Ch. 4 illustrates this by 
considering two pairs of identical twins. The first pair are extremely 
similar in all respects, but the second pair differ slightly in size 
because one had had a better opportunity for growth in the prenatal 
period and weighed more at birth. In shape, however, they were so 
identical that practically nobody could distinguish between them, 
something of which they made full and amusing use at school. 

The next pages show a pair of non-identical twin sisters followed 
from birth to maturity. They differ considerably in skeletal maturity 
and in age of puberty, but little in pre-pubertal and post-pubertal 
size. There follow two sets of siblings, one of three sisters, the other 
of two sisters and three brothers, illustrating the various growth 
patterns that may occur within a single family. Though the 
differences look and indeed are large, groupsof siblings nevertheless 
show only about half the degree of variation in size, growth rate and 
maturity that is seen amongst unrelated girls or boys. 

Chapter 5 presents some rather limited data on growth during 
young adulthood. We have followed a fairly small group of our 
subjects from 20-35 years, mostly at 5-year intervals. 

In Ch. 6 we turn to abnormalities of growth. Naturally, being 
patients, the children differ in the age at which they were first seen, 
though after that time examinations of the majority were made 
regularly every 6 months or year (if not more frequently for reasons 
of treatment control). It was not possible to follow every subject 
however, and some, particularly of the chondrodystrophics, were 
only seen once. A few of these patients were measured by Peter 
Hughes and Noel Cameron, anthropometrists in the Department of 
Growth and Development, trained by and continuously comparing 
techniques with us, 


Chapter 1. Introduction 


First, four subjects with isolated growth hormone deficiency are 
presented, one with his monozygotic, but unaffected, twin. Two 
subjects with growth hormone plus gonadotrophin deficiencies of 
unknown origin are shown, and two with punhypopituitarism, in 
each case following removal of a crantopharyngioma. F xcept for the 
twin, and one other boy with isolated growth hormone deficiency, 
who are still young, all these subyects Were treated until growth had 
ceased. There are then two subyects with primary hypothyroidism, 
showing the usual catch-up and final normal stature 

The commonest single cause for @ child’s referral to a Growth 
Disorder Clinic, in the case of boys at any rate, 1s short stature due 
to excessive delay in maturiation, sometimes combined with # below 
average expectation of adult height due to inheritance. We designate 
this diagnosis Constitutional Growth Delay (or, in the Appendix, 
small/delay). Three subjects with this diagnosis are shown, all attain 
an ultimately normal adult height without treatment. Another group 
of basically normal subjects referred to the clinic are mostly girls, tall 
to a degree thought to constitute a social handicap. They are the 
daughters of tall parents, and in some cases the administration of 
oestradiol to reduce ultimate height may beyustified, though whether 
it has any late side-effiects is not really known. We include the record 
of one such tall girl, who remained untreated 

Silver-Russell Syndrome (Tanner et al., 1975a), a form of Short 
stature associated with low birth-weight and sometimes bodily 
asymmetry, 1s represented by three subjects. Turner’s Syndrome 18 
illustrated by two subjects, and, because the facial and head-and- 
shoulders appearance is very characteristic. by a series of front and 
side face-and-shoulder views of 16 further subjects. Most of these are 
XO in karyotype, but two are XX/XO mosaics and one has an iso-X 
chromosome. Opposite are faces of children with Silver—Russell 
Syndrome, who also have a characteristic and very different look 

Short stature (the word “dwarfism” has for long been totally 
banished from our clinic, for mothers regard dwarfs as magical 
lapses of nature, suitable only for hammering gold in underground 
caverns, with a dose of the evil eye by no means necessanly 
dissipated by successful treatment with growth hormone); short 
stature, then, due to psychosocial stress is represented by three cases. 
In each of these, ill-treatment of the child by parents and family 
resulted in the switching off of growth hormone secretion (just as 
similar stress may result at a later age in cessation of menstruation). 
Removal to more congenial circumstances produced a renewed 
secretion of hormone and acatch-up in heightexactly similar to that 
seen in treated idiopathic growth hormone deficiency. 

Cases of coeliac syndrome should never really tum up at short 
stature clinics, but they do sometimes, for coeliac disease may be 
Practically symptomless; the child may have nothing but short 
stature and a rather protuberant abdomen. We give one example of 
such a child, who showed an excellent and complete catch-up on a 
gluten-free diet. In our clinic any child whose short stature remains 
obstinately unexplained by history and tests gets a jejunal biopsy. 
Similarly, any undiagnosed girl has her karyotype examined 
whatever her state of physical development, for Turner mosaics, in 
particular, may have few signs except short stature. They may also 
have a normal percentage of Barr bodies. We have to thank Dr John 
Harries of the Department of Child Health, Institute of Child Health 
for the jejunal biopsies and Professor Paul Polani and his staff at 
Guy’s Hospital for the karyotypes. 

Our experience of the chondrodystrophies is limited: six cases of 
achondroplasia are presented in one double page of charts and 
Pictures to give an idea of the range of variation seen and six cases 
of hypochondroplasia are presented in a little greater detail. There 
follow three cases of metaphyseal chondrodysplasia type McK usick 
(cartilage-hair hypoplasia) and one example each of dyschondro- 
steosis (Leri-Weil Syndrome), X-linked hypophosphatemic rickets, 
cerebral gigantism (Sotos’ syndrome) and Marfan’s Syndrome. Two 
subjects are shown who have the unusual syndrome of short trunk 
and longlegs (without scoliosis) and are probably examples of Lenz’ 
spondyloepiphyseal dysplasia tarda; and two cases of de Lange's 
Syndrome. Finally, there is a page showing children with the 
syndrome of Prader-Willi. lt is perhaps appropriate for us to close 
with this disorder, for over the last 20 years Profiessor Andrea Prader 
has been for us an unerring guide through clinical paediatrics; his 
intellectual penetration, sensitivity and personal friendship have 
encouraged us continually in our endeavour to apply auxological 
methods to clinical problems. 


Chapter 2. Growth of Normal Children 


The manner in which the measurements were taken is illustrated on 
the opposite page, and on page 4. 


Instruments 

Since the anthropometric instruments available when we began our 
study in 1948 were mostly unchanged since the nineteenth century 
and left much to be desired, we designed a new range, “Harpenden”, 
now manufactured by Holtain Ltd., (of Crosswell, Crymmych, 
Wales). The stadiometer, for measuring | height (Fig. 1) has a 
counterweighted head-board which maintains light contact with the 
subject’s head as the measurer positions it. A rack and pinion gear 
up the side enables the measurement to be read directly from a 
digital counter, eliminating one of the chief sources of error. This 
counter may be arranged to read directly into a computer if desired, 
but in most work an immediate check of the value for reasonableness 
should be made, requiring either a human recorder who knows the 
rough value expected and calls “check” if he suspects an error, or 
else an on-line facility with inbuilt tables doing the same, 

The anthropometer used for the measurement of biacromial and 
biiliac diameters (Figs 9 and 11), limb lengths and, until recently, 
sitting height, also has a rack and pinion gear with direct numerical 
read-out. The gear permits much easier and more precise movement 
of the arms of the anthropometer than in the old metal-to-metal or 
metal-to-plastic sleeve-friction types. Thus the measurer can hold 
the tips of the measuring arms as shown, palpating with his fingers 
the exact points required at the same time as moving the arms. 
During the last few years sitting height has been taken with a 
specially designed instrument (Fig. 3) which incorporates a stadi- 
ometer fixed toa table. The stadiometer can be moved forwards and 
back on the table so that it is in precise contact with the subject’s 
back as he sits upright, whatever the length of his thigh. It 
incorporates a fioot support whose height is adjustable so that the 
thighs can be positioned horizontally. Sitting height is a technically 
difficult measurement (though more reliable than the measurement 
of crown-to-pubes that figures in the older paediatric literature) and 
we find the machine increases both ease and reliability. 

Supine length (Fig. 5 upper) is measured on a table which has a 
numerical counter attached to a gear down the side, and crown- 
rump length (Fig. 5 lower) is read on the same table. A recent 
modification (Davies and Holding, 1972), especially useful when 
measuring infants, is the addition of a cam to the moveable fioot- 
board. This cam locks when a particular pressure of the foot-plate 
against the feet is reached; thereafter the fioot-plate is fixed. The 
baby can then be removed from the table without fear of disturbing 
the reading. After the reading is taken, the foot-plate is released by 
flipping up the cam. 

The skinfold caliper (Fig. 13, p. 4) was introduced in the early 
1950s (Edwards e7 al/., 1955: Tanner and Whitehouse, 1955). The 
jaws exert a pressurcof 10g/mm? at all openings duc to the design of 
the spring in relation to the fulcrum. The dial is calibrated in 0-2 mm, 
but readings can be estimated to the last completed 0-1 mm. 

Thephotographs were taken withan aerial camera, the Williamson 
F24, fitted with a lens of focal length 20° (normal children) or 14” 
(growth disorder clinic patients) using 54” roll film. The film-drive 
and camera back were modified so that only one-third of the frame 
was exposed for each shot. This enables front, side and back views 
of a child to be recorded on one frame and economizes on film. 
Recently we have changed to a Hasselblad camera using continuous 
roll film and a 150 mm lens similarly modified. 


Measurement Techniques 


Height was measured asshown in Fig. !. The subject, in underclothes, 
stood on the footplate of the stadiometer, with heels together and 
head in the Frankfort plane (i.e. with the lower border of the orbit 
in the same horizontal plane as the external auditory meatus). The 
top of the stadiometer, being counter-balanced, rested lightly on the 
subject's head. The subject then stretched upwards fully, aided by 
relaxing the shoulders and by the anthropometrist applying gentle 
pressure on the mastoid processes and encouraging him verbally. A 
recorder (now shown) watched that the heels did not come off the 
ground. and held them down if necessary. The height was read to the 


last completed millimetre. This technique minimizes variation in 
Posture due to tiredness or boredom, which may otherwise amount 
to 10mm or even 20mm (Whitehouse e/ al., 1974). A good 
anthropometrist can repeat his reading to 3 mm or less on 95% of 
occasions, and two well-trained observers should seldom differ by 
more than 4 mm. 

The accuracy of measurement is particularly important where 
calculation of increments or velocities of growth are made since 
there are two errors involved, which may summate. Casual observers 
without special training may differ in their measurements by 15 mm 
and two summating errors of this magnitude introduce large errors 
into a yearly velocities and make 3-monthly velocities meaningless. 

Sitting height was also measured with the subject's back stretched 
up straight, If the anthropometer was used, he sat on a table top with 
his legs hanging down unsupported over the edge, with the back of 
his knees nearly but not quite touching the edge of the table. He 
stretched up as much as possible, aided by gentle upward pressure 
under the chin; but care was taken to see he did not contract the 
muscles of his buttocks or thighs. His head pushed up the horizontal 
arm of the anthropometer, and the counter of the instrument 
registered the result to the last completed millimetre. If the sitting 
height machine was used (Fig. 3) the same technique was followed, 
except that the subject's feet were well supported by a ficotplate 
located at a level such that his thighs rested lightly in contact with 
the tabletop of the machine in a horizontal plane. 

Supine length was measured with the child lying on his back (Fig. 
5 upper). One measurer held the child's head in the Frankfort plane 
and applied gentle lengthwise pressure to bring the top of his head 
into contact with the fixed headboard. A second measurer held the 
child's feet, toes pointing directly upwards, and, also pulling gently 
to stretch the child, brought the moveable foot-board to rest firmly 
against the child's heels. 

Crown-rump length was measured with the child lying on his back 
with his knees bent toa right angle (Fig. Slower). One measurer held 
the child’s head inthe Frankfort plane and applied gentle lengthwise 
Pressure to bring it into contact with the fixed headboard. A second 
measurer supported the child’s legs and brought the moveable fioot- 
board to rest against his buttocks. 

Weight was taken using a beam balance. The subject was either 
in the nude, or in minimal underclothes, the weight of which was 
subtracted from the reading, usually by adjusting the zero of the 
machine to allow for it. 

Biacromial diameter was taken as shown in Fig. 9. The subject 
stood with his shoulders relaxed to the point of slumping forward. 
This gives the maximum shoulder width. The measurer felt for the 
outside edge of the acromial process of the shoulder blade, then 
rested the inside edge of one anthropometer arm under one process 
and brought the other arm inwards until the inside edge of the other 
arm rested against the opposite process. The counter was then read 
to the last completed millimetre. This measurement can be regularly 
repeated to within 2 or 3 mm if the subject is posed correctly. 

Biiliac diameter (Fig. 11) was taken similarly. The subject stood 
with heels together and the anthropometer arms were brought into 
contact with the top of the hip bone (iliac crest) where it sticks out 
most, i.e. where the hip diameter is greatest. The object was to 
measure the bone width only and strong pressure was put on the 
anthropometer blades to push aside any fat covering the bone. In 
obese people this is a diflicult measurement to take accurately, but 
in most subjects the accuracy is similar to that of biacromial 
diameter. Triceps skinfold was measured in the manner described 
overleaf. 

In addition to these measurements we routinely took upper arm, 
calf, thigh and head circumferences, biceps, subscapular and 
suprailiac skinfolds, bicondylar widths of humerus and femur, foot 


length and, in the Growth Disorder Clinic, lengths of upper arm, 
forearm, hand and tibia. 


Construction of Charts 


The height charts (Tanner and Whitehouse, 1976) (see Fig. 2) 
represent Jongitudinal standard centiles, not cross-sectional ones, 
which give an erroneous reading during the adolescent growth spurt. 
The longitudinal 50th centile rises more steeply at puberty than does 


the 50th centile constructed from cros#sectional surveys (Boas 
1930. Shuttleworth, 1937; Tanner, 1962, 1976; Tanner et al., 1966) 
The shape of our 50th centile curve has been determined from our 
longitudinal data, whereas the amplitude of the standards, given 
the positions of the other centilcs. 1s based. from age 5 Upwards, on 
the much larger number of children (some 20,000) measured Ina 
cross-sectional survey of randomly selected London schools in 1959 
(Scott, 1961; Tanner et al., 1966). From birth to age 5 the numbe; 
surveyed was smaller and came from longitudinal studies in Londog 
and Oxford: however, a more recent (1974-77) large-scale SUTVeEY of 
representative areas in England organized by the Department of 
Health and Social Security gave almost identical values (Fox ang 
Waterlow, pers. comm.); the same is true for age 5 upwards (Row 
and Altman, 1977). 

The centile lines represent accurately the growth of children who 
have their peak height velocity (see below) at the average age for this 
event (approximately 14-0 years in boys and 12-0 years in girls in the 
UK). Children with an earlier or later adolescent growth spun «ig 
Pursue courses “parallel” to these longitudinal centiles but nsing 
earlier or later. We have not put in limits for earliness or lateness ip 
the hcight-attained chart, as in the height velocity chart (discussey 
below), for fear of making the chart seem complicated. However 
the shaded areas above the 97th and below the 3rd centiles represent 
the equivalent centiles of cross-sectionally derived standards and 
thus include the positions occupied by very large early-maturers and 
very small late-maturers (provided they are not so early and so large. 
or so late and so small, as to lie outside the 94% range of height for 
given age in the population). Thus a child’s height may plot in the 
shaded area the first time he is seen without it being outside our 
conventional limits of normality (i.e. 94 out of 100 normals); but be 
should head in towards the centile lines from that time onwards. 

The stages of pubertal development given in the chart are 
discussed in Chapter 3, p. 122. At each examination the pubertai 
stage is noted and plotted on the chart. The designation of earh 
maturation as 97th centile and late maturation as 3rd centile is, d 
course, arbitrary: it could just as well have been the other way round 
In following boys’ puberty the size of testes is compared by manu 
palpation with the size of models presented in the Prader-Zachmam 
orchidometer (Zachmann er al., 1974). The two sizes chareé 
represent (4 ml) the first clear sign of pubertal enlargement an 
(12 ml) the lowest volume ultimately reached by all normal boys 
Testis size is not available for our normal boys. 

The weight charts (Tanner and Whitehouse, 1976) (Fig. 8) ar 
constructed in the same way as the height charts, using the sam 
sources of data. 

The sitting height/leg length charts (Fig. 4) are constructed in te 
same longitudinal manner as the height ones, but are based on mor 
limited data, accumulated in a number of longitudinal studies 
conducted by the Department of Growth and Development over th 
last 25 years. Subischial leg length is simply stature less situng 
height. The significance of the italicized section at the bottom of te 
chart is as follows. In judging whether the legs are out of propor 
to the trunk one can use either the ratio leg length/sitting height, the 
regression of leg length on sitting height, or the difference betwees 
the standard deviation scores of leg length and sitting height A® 
objection to the first method is that it leaves one uncertain whether 
an abnormal value is due to the numerator or denominator. Ther 
are other objections ofa more statistical nature (Tanner, 1949). ¥ its 
the second method (regression), the slope of the line may differ at 
different ages, and this is not easily accommodated in a single chat 

We have therefore chosen the third alternative and for this e398 
have used standard deviation lines instead of centiles in the me 
chart (since the distribution of these measurements it all ages © 
Normal, this introduces no error; the reader has only to remembet 
that + 2-0SD corresponds approximately to the 97th and 3rd ene 

+1-5SD to the 93rd and 7th centiles, +1-0SD to approximately be 
85th and 15th centiles, and +0-5SD to the 70th and 30th, to ens 
him to translate SD scores into probabilities of being healthy) 
SD scoresof sitting height and leg length are obtained apne Tg 
from the graphical plot, or accurately from tables (Tanner, ** 
One is subtracted from the other and the resulting ae oe 
in the italicized portion of the chart. The outer centile STKE 
normal for this diflierence are shown, Above the upper limit 


Fig. |. Height, measured with the Harpenden Stadiometcr 





Fig. 5 Upper: Supine length, measured on the Holtain length 
lable. Lower> Crown-rump length 





Fig. 9. Biacromial diameter, measured with the Harpenden 
anthropometer, 








aos 


ate) Ow 














«7 -~ 
ba 
; 
4 “ 
a aK 
on —, 
ch “ 
a iectee 
oe 
a ; x 
A = 
~s 40 
= . 
— es 
60 = 
50 Age. years dn = | mr _ ~ 
45678 00 nNUHYwYS bY 6 8 . : 
Fig. 2, Height chart (Tanner and Whitchouse, 1976) Fig. 3. Sitting height, measured with Holtaim sitting height 
machine. 
BOYS teagt weonty BOYS 
. \ 
20) =o ‘ 
9 a 2 5 
18 = yi 
Ce 7 
6 ; ES 
15 
4 
3 Age yea we 
2 4 , 
1} a y 
\ ; 
10 \ j " 
9} ie 
.j 
8} y . " 
=} | i 
, ) 
6} Wh a 
4 _ \ 7 
» d\\\ 
4 \ 
F \ 4 0 
2 Wis : , 
' Age. years ASA | > Age. yea 
FE Ear = 1 Ago,yen -_ 
in2ron4e5 : o 7S as ereepnuUoNs eT ee 
Fig. 6. Height velocity chart (Tanner and Whitehouse, 1976). Fig. 7. Construction of longitudinal standards for hetght Fig. & Weight chan (Tanner and Whitehouse. 1970) 
om velocity (see text) (Tanner und Whitehouse, 1976). o~ 
OT Tae atrial 38 
a Biacromial 6 Billiac 
3 
2 
30 
28 
26 
| 
| M 
22 
20 
| 18 
| 
6 
“ 
| 12 
| 
| 
} 0 
‘8 Age, years Age, years 
Li. se ni A 8 
Wg 4 8 87 6 0 10 1 1213 14 15 16 17 18 19 20 21 Ee 5 p : 2345 6 7 8 8 1011 12 13 4 18 16 17 18 18 20 21 
Fig. 11. Wiliae diameter, measured with the Harpenden 
Vig. 10. Biacromin) diameter chart, anthropometer Fig. 12. Wiliae diameter chart 


ce) 


Triceps Skinfold 


2 




















4 
oon 
Age. yous: 
3} 
12 i=s i ii Fig. 15. Taking the radiograph of left hand and wnst. Fig. 16. Radiograph of left hand and wnst 
12345 6789WMNNRHBuN KB KBT BSB 
Fig 13. Triceps skinfold, measured with the Holtain-Har- Fig. 14. Triceps skinfold chart (Tanner and Whitchouse, 
penden skinfold caliper. 1975). 
~ Po a 
‘or ee ° 
0; Bone Raung RUS score Carpalicor —20-bone xo 
Radius F 9 a 
| Ulpa —E «0 n 
- Metacarpal 1 E by) 19 
i F 19 ‘ 
v F 18 17 
» Proximal phalana { E 7 $ 
nl E 1s it 
v E 1s 1) 
= Middle phalanx tI! E 1S 3 
v E 1s 14 
Distal phalam | E 17 “4 
sO m1 F 8 16 
v F 18 " 
Capiate H 214 ie 
«0 Namate G 199 BI 
Trquetral G 102 4s 
Lunse F iI % 
Scaphoid E u 30 
Trapezam E 66 2B 
Trapezoid F 7 32 
20-bone score = @21 
RUS score 237 
4 Carpal score 7m 
20-bowe centile 8s 
RUS ceaule 15 
Carl centile 95 
2O-bone bone age 102 
RUS bone age +3 
AGE years Carpal bone age 106 
ol. ; 4 
123 456¢€ 7869Wn 2Udx SS BT BB 2 





Fig. 17, RUSskeletal maturity chart (Tanner er al., 1975b). Fig. 18. Example of assignment of bone maturity scores. 





Mesomorphy Mesomer phy 
Za Dp 
~ < e of f 
th ‘ ra. % 2 ‘ rz. “S%. 
fit | N ie ‘ 
ari | \ & 37 be 
261 | os, fi / ®i 162 \%, 
a7r 262 \ ani 262 by 
f /* x2 | 23 OS Y ‘362 23 
ee onal \ agi 
“ Va e ae - \ 56 / 82 
/ © 50 253 a, J 44 382 2 54 
j . os / 
Svan / “2a, 3 26 \ as eS as2 353 254 
/ e . nar f aveave 
f. *. ° << \ / 
“ i “a2 oe 4, % aa “ss en / 341 442 “53 i, 34 244 “ 
/ ° " 
/ . / 24 
/ S42 443 4 . \ / sas 443 44 
ea . “ . \ f 6a) \ 
G AY 434 Og 345 ae 2 ks a3@ ‘344 4 6 & 
™ ° . oe + 744 - & 
Sapo one ass ss @ m= % ¢ / sg ass oo & 
/ * . < 
s » 6 \ @ ee 33 a3 Be 
f p< = ot os “S43 : e 2% 4 } 73162 . ¢ e sues ass as \ 
| Set 228 \% . sos . . a 
r cad o | = ae e ? z = | — 26 2 
a e | sa 424 42S 2 aed 
\“ es 524 ae 425 fe », | by” 326 . 
nae ws ° p ar ¥ 
“eee | 7” pal = eS 63 E 
{mp sa | 46 ee fe, —~S Medi Sn 
eee SS — a = 
i re 8 oo NE ercmmey panrr= 


Fig 21 Three extremes of the somatotype distnbution 
cndomesphy, mesomorphy and ectomorphy with 
somatoty pes 632; 1472. 14147 respectively 


Fig. 19. Somatotype chart with the 33 normal boys plotted. Fig. 20. Somatotype chart with the 21 normal girls plotted 


are abnormally long; below the lower, abnormally short. This is true 
for any given valuc of sitting height, one could have a very short 
sitting height but still toe-short-to-match legs. The fact that these 
limit lines Vary a little in their position takes care of the difficulty 
raised by the regression varying somewhat with age. 

The biacromial diameter and biiliac diameter charts (Figs 10 and 12) 
are based on the same data as the sitting height chart. However, they 
are cross-sectional. not longitudinal. 

For the height velocity charts (Fig. 6) height velocity was calculated 
whenever possible from increments over periods of approximately 
one whole year. This is because of seasonal effects on growth, which 
cause children on average to grow faster in spring and early summer 
than in late autumn and winter. The difference in rate may be 
considerable (Marshall. 1971, 1975). Thus the standards for growth 
velocity (Tanner er al., 1966; Tanner and Whitehouse, 1976) arc 
only strictly appropriate to periods of a year. If shorter periods are 
used the limits of normal are wider, both because of the seasonal 
effects and because the inevitable, if small, error of measurement, 
which is the same for each occasion, plays a Proportionatcly larger 
role in forming the apparent increment. 

In the normal children measurements were made every 6 months. 
The whole-year increments were calculated successively; thus the 
increment firom age 6-0 to 7-0 was calculated and plotted at its mid- 
point 6-5; the increment from age 6-5 to 7-5 was plotted at 7-0; the 
increment from 7-0 to 8-0 plotted at 7-5 and so on. Each actual 
increment was, of course, converted to its rate in cm/year. 

The form of the chart needs a little explanation, at least over 
puberty. The marked, unshaded, centiles represent the situation for 
the cohort of boys (or girls) all of whom have their peak height 
velocity at exactly the average age for this event (boys 14-0; girls 
12-0 years). The 95%, range of age over which the peak occurs, 
however, extends 1-8 years before and 1-8 years after this central 
age. The shaded centiles represent the situations for the cohorts of 
boys 2SD early and 2SD late. Figure 7 illustrates how these shaded 
portions were constructed. Early-maturing boys have a higher peak 
height velocity than boys who mature at the average age, and late- 
maturing boys have a lower peak height velocity. Both the shaded 
areas of Fig. 7 have been put in in Fig. 6. The symbols in Fig. 6 
represent the 97th, 50th and 3rd centiles of peak height velocity 
when the peaks take place 1-8 years early and 1-8 years late. Thus 
early-maturing boys have curves which fall within the shaded area 
to the left of the central peak and late-maturing boys have curves 
falling in the shaded area to the right of the peak. Curves which fall 
outside the shaded areas are abnormal, either in intensity or in 
timing, or both. 

Triceps skinfold (Fig. 13) was measured by picking up a fold of 
skin and subcutaneous tissue between the thumb and forefinger, 
initially placed about 2 cm apart on the skin, and pinching the fold 
away from the underlying muscle in the manner shown in the figure. 
The caliper was held as illustrated, the jaws were applied to the 
skinfold just under the pinch point and the right hand was allowed 
to relax entirely its grip on the handle so that the jaws could exert 
their full pressure. The left hand maintained the pinch throughout 
the measurement. This usually results in a stable reading up to about 
20mm, but above this the measurement registered sometimes 
decreases as the measurer watches the dial. A firmer grip by the left 
hand may prevent this; if not, then the reading is taken 2s after the 
caliper is applied. The dial of the caliper illustrated was calibrated 
to 0-2 mm but it was simple to estimate the measurement to the last 
completed 0-1 mm. 

The triceps skinfold was measured halfway down the left upper 
amm, which hung relaxed at the subject's side. The tip of the acromial 
Process and the olecranon were palpated, and a point halfway 
between was marked on the skin. The skinfold was picked up over 
the posterior surface of the triceps muscle in a vertical line passing 
upwards from the olecranon in the axis of the limb, and the caliper 
jaws were applied at the marked level. Care has to be taken to locate 
the site right on the back of the arm, truly above the olecranon, for 
different values are obtained halfway round the arm (Ruiz et al., 
1971). The reliability of this measurement is lower at higher values 
than at lower ones, but as a log transformation of the measurement 
is used (Edwards er al., 1955) this effiect disappears. However, the 
variation between measurers is considerably higher than the 
variation of a single measurer ; for skilled measurers 95% of replicates 


fall within the range of about 10% when different measurers are 
concerned, and within a range of about 5% when only one measurer 
is involved. 

The chart for triceps skinfold (Fig. 14: Tanner and Whitehouse, 
1975) gives the usual centiles, and is based on some 20,000 London 
children measured in 1965 from age 5 upwards, with children 
measured in the Midlands from 0 to 5. Both log transforms and 
untransformed scales are given, It must be emphasized that these 
charts represent the situation as it exists in the British population, 
not the ideal norm. In a nutritionally ideal society probably no child 
would be above the 75th centile, and none below the Sth. (Charts are 
obtainable from Castlemead Publications, Hertford, Herts.) 


Skeletal Maturity 


Because of the great variation in rate of maturing amongst children, 
some measure is necessary of whether a child is early or late in his 
progress towards maturity. The most useful measure is skeletal 
maturity, or bone age, and we have estimated this from radiographs 
of the hand and wrist taken as shown in Figs 15 and 16. The total 
dose of radiation involved is about 4 millirads (the same extra 
amount that a child living at sea level inevitably receives during a 2- 
week holiday in the mountains, since natural radiation increases 
with altitude). Though current UK regulations may be held to forbid 
any X-rays being administered to a normal child under 16 years of 
age (this is disputed and has never been tested in the courts) this was 
not the case when the X-rays reported here were taken. 

The method by which a maturity score is assigned to a given X-ray 
appearance is discussed at length elsewhere (Tanner et al., 1975b). 
Each of 20 bones is compared in appearance with a series of standard 
plates illustrating 7 or 8 successive stages of maturation. Each stage 
of each bone has a score assigned it (on defined mathematical 
grounds) and these are added up to give the bone maturity score. The 
individual bone scores are different according to whether all 20 
bones are used, or the subsystems consisting (i) of radius, ulna, 
metacarpals and phalanges (RUS) and (ii) the seven carpal bones. 
Figure 18 illustrates how the scores are assigned and added. In this 
book we use exclusively the RUS score (RUS, TWII system). The 
RUS bone maturity score varies from 0 to 100 and the centiles given 
in the chart (Fig. 17) have just the same interpretation as centiles for 
height at a given age. They are, however, cross-sectional centiles. 

Bone ages, also basedon the RUS ratings only, are also plotted in 
some of the charts. The bone age of a given child is simply that age 
at which the average, 50th centile, child shows the given child’s 
radiographic appearances, i.e. has the given child’s RUS maturity 
score. 


Somatotypes 

Lastly, we have assigned Sheldon somatotypes to the normal sub jects 
when they reached young adulthood. A full description of Sheldon’s 
Original system will be found in two of his books (Sheldon, 1940, 
1954) and an appraisal of this and other systems of classifying 
physique in a modern textbook of human biology (Tanner, 1977). 
Basically the system ignores size and considers body shape and 
tissue composition as revealed in photographs of the sort we have 
taken (Dupertuis and Tanner, 1950) and by the index height/ 
weight!/. 

Physique is considered toconsist of a mixture of three components 
named endomorphy, mesomorphy and ectomorphy, each present to 
some degree in everybody. Each is rated on a sale of | to 7 (though 
in practice skilled somatotypers use half divisions, creating a 13- 
point scale). The somatotype is given by a set of three numerals 
representing the degrees of endomorphy, mesomorphy and ectomor- 
phy respectively. The components are not wholly independent of 
each other (i.e. orthogonal) but partly negatively correlated (i.e. 
oblique). In consequence the somatotypes 226, 236, and 326 exist but 
not the combinations of 246 or 426. 

The nature of the components is best described by referring to 
examples of their extremes shown in Fig. 21. The extreme in 
endomorphy (7-1-1) approaches the spherical as nearly as is 
humanly possible; he has a round head, a large fat abdomen 
predominating over his thorax, and weak floppy penguin-like arms 
and legs, with much fat in the upper arm and thigh, but slender 
wrists and ankles. Relative to his generil size he has a large liver, 


spleen and, it 1s sad, gut, also large lungs and a heart shaped 
differently from those of the other extreme physiques. Fle has a great 
deal of subcutaneous fat and might be simply called a fat man were 
it not that his whole body, including his thoracic and pelvic skeleton, 
is relatively greater in the antero-posterior than in the transverse 
direction. When starved, he becomes. in Sheldon’s phrase, simply a 
starved endomorph. not somebody high in ectomorphy or mesomor- 
phy. It seems that fatness is related to this build more or less 
inevitably, and it is thought that the amount of weight put on as a 
person gets older is fairly directly related to his rating in endomorphy. 
though the trend can be delayed by dieting and exercise. 

The extreme in mesomorphy is the claastcal Hercules. In him, 
muscle and bone predominate. He hasa cubical massive head. broad 
shoulders and chest, and heavily muscled arms and legs, with the 
distal segments strong in relation to the proximal. Relative to his 
size his heart muscle is large. He has a minimal amount of 
subcutaneous fat and the antero-posterior diameters of his body are 
small. 

The extreme in ectomorphy is the linear man; he has a thin 
peaked face with a receding chin and high forehead. a thin, narrow 
chest and abdomen, a narrow heart and spindly arms and legs. He 
has neither much muscle nor much subcutaneous fat. but. relative to 
his size, a large skin area and a large nervous system. 

Naturally, the vast majority of people are not extremes like these, 
but have a moderate amount of each component. Thus the common 
somatotypes are 3-4-4; 4-3-3; or 3-5-2. 

Somatotyping. though a subjective procedure (meaning that it 
involves intelligent judgement) is highly reliable in practised hands, 
raters very seldom differing by more than | unit. A key file of known 
somatotypes for comparison is an advantage, however, and we have 
one for male somatotypes in the Department of Growth and 
Development. The subjects are students. army cadets and others. 
with somatotypes assigned in doubtful cases in consultation with Dr 
Sheldon himself. 

Representation of the distribution of these partially related 
components on a two-dimensional surface poses some problems, 
conventionally resolved in the triangular chart shown in Fig. 19. The 
component for increasing endomorphy runs to the southwest, 
mesomorphy to the north and ectomorphy to the southeast. The 
various somatotypes are placed as indicated. We have plotted on 
Fig. 19 the somatotypes of each of the 33 normal boys whose data are 
presented here; where the dots coincided we have separated them 
slightly. It may be dimly perceived that we have chosen a Stratified 
sample divided into fiour clusters, though our material was not 
sufficiently extensive to give us greater discrimination between each 
cluster. 

Somatotypes were set up by reference to males, and the 
somatotyping of women is less well developedand documented. We 
have followed Sheldon in usingthe male system as near unchanged 
as possible, which results in a greatly different distribution of 
somatotypes in women [rom that in men. Most women are 4 or over 
in endomorphy and 4 or less in mesomorphy. Consequently, while 
the normative distribution for men in the chart is represented by 
dots all over the surface, with a higher concentration at the centre, 
like a multivariate normal distribution, that for women has its 
highest concentration in the southwest comer, in the 533 area. In 
Fig. 20 are plotted the somatotypes of the 21 normal girls whose 
growth is described below. 


The Subjects 


First we present, overleaf, a photographic record of the growth of an 
individual boy, from age 3 to 18, using the double page to reproduce 
front and back views each year, and side views every 6 months. The 
adolescent growth spurt can be clearly seen by looking at the curve 
described by the top of the head, especially if the page is turned 
sideways. The next pair of pages gives the boy's growth charts 
together with the charts of a girl similarly followed, and the 
subsequent pages the pictures of this girl from 2-5 years to 16 years, 
with a final picture at age 20. {n her pictures also the adolescent 
growth spurt is easily identifiable. 

There follow the 32 normal boys and 20 normal girls. Brief 
comments on each subject's growth pattern and physique are given 
in the text beneath the charts. 
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Normal boy, from age 3 to 18; front and back views each year, side views every 6 months, somatotype 2444. 


Subject No. 1 


Normal Boy 

















The charts show some important features of the growth of 
subject no. | whose pictures are on pp. 6 and 7, Height at the 
first occasion of measurement, at age 2, is at the 50th centile; 
it rises to the 75th centile, then very gradually falls to the 50th 
again just before the adolescent growth spurt starts at age 13. 
The spurt is slightly greater than average in effect so that the 
‘final mature height is at about the 60th centile. 

The height velocity chart (top centre) shows the course of 
height growth in more detail. At first high, the velocity falls 
peat oeereereny o voneelw os ABMS NUL Peru). > rvOeR 
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Subject No. 


nearly average trunk/limb proportions. Both measuremes 
follow the same curve as height, with leg length always a lil 
greater from age 5. The difference between the SD scores 
typically about +0-4, though at 16 years it is +1:2 due io 
relatively earlier spurt in leg length than in sitting height. 
Biacromial diameter is very consistently at the 60th cent 
throughout, and the biiliac diameter rises gradually from | 
50th at 3 years to the 80th at maturity. . 
Weight is equally consistent; it stays at the 50th centile fr 
age 1°5 to 11, decreases slightly in centile position dun 
puberty, and returns to the SOth at 19. Triceps skin 
djacent to weight) is consistent to an unusual degree, I 
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Normal Girl 


Our first girl, has growth curves which are a little less close to 
average than those of the boy on the opposite page. Her height 
is consistent enough; it was at the 40th centile when she was 
first seen at age 2-5 and was at the 40th again at maturity, aged 
16. She has a late adolescent growth spurt, however, so that her 
height drops temporarily from the 40th to the L0th. Her height 
velocity falls gradually from a little above the 50th to about the 
25th with one odd value at age 8-5; perhaps again of a 
magnitude too great to be accounted for by measurement error. 
It is due to a low value of height at age 8-0, when sitting height, 
a quite independent measurement, also had a value lower than 
expected. Thus there may have been an unusual slowing down 
of growth from 7:5 to 8, followed by a catch-up from 8 to 8-5 
which returned her onto her regular growth curve. 

The adolescent growth spurt starts at about || -S and reaches 
a rather low peak at 13:5, which is 1-5 years later than average. 
The peak is at about the 25th centile, as may be seen by 
drawing lines between the marks representing the 97th, 50th 
and 3rd centile peaks for carly, average and late maturers and 
filling in the other centile peak positions by parallel lines. 

Sitting height and leg length show the same late spurt, Both 
are around the 40th centile, like height, till age 10; then both 
drop, the sitting height to the 3rd centile (—2 SD) and leg 
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Subject No. 2 


length to about the 30th (—1 SD). The spurt in leg length 
begins a little earlier than that of sitting height, and this 
largely accounts for the difference between their lowest centile 
positions, Thus while leg length SD less sitting height SD is 
0-2 at age 12, it rises to 1-0 at 13 and 1-3 at 14 (implying rela- 
tively long legs) before dropping again to 0-8 at 16, as the silting 
height spurt restores the proportion towards what it was before 
puberty. 

Biacromial diameter is consistently around the 40th-S0th 
centiles, until a greater-than-average adolescent biacromial 
spurt carries it to nearly the 75th. The biiliac diameter also has 
a greater than average spurt; from being mostly around the 
75th centile it rises to nearly the 97th. Thus the spurt is 
relatively much greater in body breadths than in height. 

Weight is consistently between the 25th and SOth until 
adolescence, when it rises to the 80th. Triceps skinfold shows 
the same late rise, from S0th to 90th, 

Skeletal maturity is around the 25th-SOth from age 3 to 9, 
but then drops to the 10th where it stays till our last value at 
15:5. Menarche is at 143, also at the 10th centile, Pubic hair 
stages average about the 10th and breast stages the 25th. 

The pictures on pp, 10 and 1 show the adolescent growth 
spurt well. The subject's somatotype is 631. 





Subject No. 2 


Normal Girl 
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ick views each year from 2:5 to 16 years with final height at 20 years, side views every 6 months, somatotype 631. 


Normal girl, front and b 
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Subject No. 2 


Normal Girl 
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Normal Boy 


A large boy with height mostly at the 75th centile but rising to 
the 90th near the end of the adolescent growth spurt, Height 
velocity peaks at exactly the average age. Although the peak 
is only at the 25th the velocity drops less sharply than most, so 
that 2:5 years afterwards it is at the 90th, Thus the total 
contribution of the spurt is slightly above average. 

Sitting height and leg length are in average proportion. The 
earlier spurt of leg length creates a phase of long-leggedness 
at 15 and 16, but by 19 sitting height and leg length are both 
at +1SD, approximately the 70th centile. 

Biacromial diameter, always very large as befits this somato- 
type, shows the same prolonged spurt as height, which carries 
it to beyond the 97th centile. Biiliac diameter, in contrast, ends 
where it started, at the 75th, 
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Subject No. 3 


Weight is consistently 75th centile except for a sudden 1 
between 18 and 19, and triceps skinfold lies between the 2 
and 50th centiles, 

Bone maturity score lies between the 2Sth and 0th centile 
till age 15. The development of the bones then hangs fi 
somewhat, this permitting (or being associated with) the pr 
longed period of growth in late puberty. Genitalia devel? 
ment is somewhat early, but pubic hair starts developing bier 
than average and then develops unusually fast. 

‘The pictures show a considerable asymmetry ar 
during childhood, with the right leg longer than the left. 
is particularly marked at age 15 but by 19 it has almost Sy 
disappeared. We do not know whether such a spontil 
correction commonly occurs. 
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Normal Boy Subject No.4 


A boy whose height rises from the 50th centile to the 75th at The biacromial diameter increases all the way from It 
Puberty. From 3-5 to 6 years height velocity is low, with a 50th to the 90th centile during the spurt and biiliae diametet 
particular check (of unknown cause) from $ to 6. By age 6 also increases considerably. 
height has fallen to the 25th centile, There is then a small Bone maturity isa little ahead of average and closure of 
catch-up, with velocity gradually reducing from the 97th to the _epiphyses (i.e. final bone score 100) occurs early, in sharp 
50th as height attained rises from the 25th to the S0th centile contrast to subject no. 3. Genitalia develop at the ave 
once more, Peak height velocity is at the average time, and time, but pubic hair is later than average. 
nearly the average level. This boy, despite being high in mesomorphy, has uns) 

The catch-up from age 6 to 8 is shown much better in the wide hips, with a biiliac diameter above the 97th centile on 
legs than in sitting height. From 8 onwards both measurements _ age 3-8 onwards. This is not due to fat, as can bewet ore 
are near average, though sitting height increases surprisingly skinfold, as well as from the pictures. The bow lee 
from 17 to 18, An additional measurement at age 22 shows presumably @ consequence of the unusual pelvis. Tas 
a that this is not measurement error. It is probably partly due to marked seasonal effect seen in the skinfold, with» droF oA 
increased fat over the buttocks (see the sudden weight increase) 6 months ending in June and a gain in the 6 months 

which, if marked, may affect the sitting height. December, 


Normal Boy 








A highly mesomo: rphic boy, somatotype 24542. 


Subject No. 4 
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Normal Boy 


Another highly mesomorphic boy, somatotype 345$14, but 
small and a very late maturer. His height remains at the 10th 
centile from 5-5 to 11, being maintained this way by a velocity 
averaging the 25th centile. From |! onwards his height 
gradually falls through the centiles because of the delay in 
growth. Height velocity goes down to 3-5 cm/year, which is 
about the lowest whole-year value that occurs in healthy boys. 
By the time the adolescent growth spurt starts, at 14-5 (see 
height velocity chart) this subject is actually outside the 
conventional limits of normal for height and qualifies as a 
patient with the diagnosis small/delay, Peak height velocity is 
; S years (i.e. 25 SD late) but the spurt 
recovery to the original centile, as is usual 
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Subject No. 


which it falls back towards zero. However, at maturity the 
legs are considerably longer than one would have predicio! 
from the proportion at age 6 (SD difference +05 finally, 
contrasted to ~ 1:5 initially). This type of growth occurs ots 
in late maturers. ‘ 

Biacromial diameter is smaller than usual for this somal” 
type and biiliac diameter is relatively greater. There is a sharp 
loss of limb fat (triceps mab we eee eee” 
way, a not unusual occurrence in 

Bone matty is betwen be 2thand ho 
puberty but from 15 to 17 falls to the 1 

Genitalia and pubic hair also develop later than Ue i 
of normal, in approximate agreement with peak 


It is interesting to consider the adult height ee 
from successive ages. The actual adult height is 167 om 
from age 6 was 168 cm; from age 10, 165m: 


z 16, 1660 
age 12, 165.cm; from age 14, 166 cm; and from az 


Normal Boy Subject No. 5 
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Age, years A small, very late-maturing, highly mesomorphic boy, somatotype 34541}. 
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Normal Boy Subject No. 6 


This boy, somatotype 2543, has the long legs, slender hips and —_ when it falls to 3-0 cm/year, even lower than in the previo® 
low limb skinfolds characteristic of Africans (see Eveleth and subject. The height spurt is a year later than average. ot 
Tanner, 1976). At first he shows a lordosis which is also not Leg length averages about | SD greater than ang 
uncommon in this population; it is presumably associated throughout growth, peaking to 1-6 SD greater at age I>. ‘ 
with the relative proportion of legs and trunk. However, as the Biacromial diameter, as in nearly all meee i 
trunk undergoes its growth spurt at puberty the lordosis proportionally greater than height, and biiliac — 
largely disappears and the posture at age 20 is very good (this very low, indeed below the 3rd centile on the a on 
without treatment). derived charts. Triceps skinfold is also below the 

Height gradually falls from the Sth to the Sth centile, with British charts most of the time. 5 “ 
a velocity averaging about the | Sth both before and during the Bone maturity, at first advanced, falls io oil aver 
height spurt, except for the year immediately before the spurt, _ No ratings of genitalia or pubic hair are available. 
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A highly mesomorphic boy of African parentage, somatotype 25}3. 
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Normal Boy 


A boy whose height, at first at the 30th centile, rises tem- 
porarily to the 60th even in our longitudinal standards, due to 
@ very early growth spurt, The peak velocity of the spurt, 
however, only reaches the 3rd centile for the age of peaking 
and the smallness of the spurt causes the mature height to be 
at the Sth centile, This degree of diminution from the pre- 
pubescent height centile (30th to Sth) is quite unusual. 
Sitting height follows very much the same curve as height, 
passing from the 50th through the 70th to the 30th centile. Leg 
length however, has only a very small spurt. It is consistently 
some 0-8 SD less than sitting height except during the spurt 
when the difference increases to nearly 2 SD. 
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Subject No.7 


The biacromial diameter shows the same early eS 
height, from the 30th to the 80th, with an eventual eee 
about the 25th. Biiliac diameter is large, passing from the 
to above the 90th and returning eventually to the 75th. 

Bone maturity, initially around the 75th centile, increas 
rapidly in association with the carly adolescence, a 
near the 97th centile thereafter, in agreement with the af" 
peak height velocity. Genitalia and pubic hair stages 
reached at around the 80th centile. Rese) 

The pictures show a strongly mesomorphic physique wit 
somewhat bow legs associated with the rather wide pelvis, 
in the case of subject no. 4. 
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Normal Boy 


A boy of somatotype 352, whose growth spurt is abnormally 
small by conventional standards. His height is around the 
75th centile initially, and falls only slightly (height velocity 
around the 45th centile) until the spurt. 

Bone maturity is average throughout and the height spurt 
takes place at about the average age. However, the peak is 
below the 3rd centile with the result that final height is about 
the 40th. 

The small height spurt is due to an almost total absence of 
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Subject No.’ 


the usually large spurt in sitting height. Leg length has a 
although a small one. Sitting height ends at the 50th cen i 
having been initially at the 80th ; leg length is rather consistent!) 
at the 50th. we rity 
The absence of a spurt in sitting height is not due oA 
androgens, for the spurt in biacromial diameter 8 . . 
adequate, the lowering of triceps skinfold occurs, . - 
growth of the genitalia and pubic hair is normal, ee 
various stages occurring at approximately the average 


Normal Boy Subject No.8 
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Age, years A rather mesomorphic boy, somatotype 352, with an unusually small growth spurt. 
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Normal Boy 


A larger than average, mesomorphic boy of somatotype 354. 
His height remained at about the 75th centile throughout 
growth despite rather wide fluctuations, of unknown origin, in 
his height velocity curve, The height spurt takes place at the 
“average age and has a rather greater than average peak. The 
logs are long relative to the trunk, leg length being consistently 
: about + 1:2 SD and sitting height only slightly above 0-0 

D. om 

Biacromial diameter and biiliac diameter both seem to show 
spurts of above average magnitude, but this is an artefact due 


° 
r2 3456789 DOH eRe Bor ean 


Subject No. 9 


to our using cross-sectional standards, Biacromial starts at and 
returns to the 25th centile, and biiliae starts at and returns 0 
the 90th. The triceps skinfold shows the usual loss during the 
spurt with a catch-up afterwards. The bone maturity is most 
of the time a little in advance of average, ‘ : 

There is a marked discrepancy between genitalia and pubic 
hair timings. The genitalia are initially advanced, with 
successive stages at about the 80th, 75th and 35th, whereas 
pubic hair is slightly delayed with stages at the 25th, 40th and 
30th. 


Normal Boy Subject No.9 
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A rather large and long-legged mesomorphic boy, somatotype 354, with an avera 
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mesomorphic boy, somatotype 452, whose height remains. 
throughout 
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Subject No. 10 


average spurts rising from the 50th to the 80th and the 75th (0 

80th centiles respectively. Presumably this accounts for the 

rise of weight during the spurt from the 50th to the 80th, 
though the skinfolds also increase somewhat at this time. 

Bone maturity is at first delayed but advances rapidly © 

the 90th centile at age 8 and 9; after this it falls back !0 


‘evidently difficult to measure for some of 
subject was evidently Jones gleea 
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Normal Boy Subject No. |! 


A predominantly mesomorphic boy, somatotype 3443, with a contrary, has practically no spurt at all. 

rather late and small adolescent growth spurt. His height at Biacromial and Mind Bilize dismcters show tbe same ope 

‘first is near the 50th centile, then gradually falls till, due to the curve as height, the lines descending through the centile 
late adolescence, it touches the 3rd, before finishing at the about age 15 and then climbing back to their original 5th! 
25th. Peak height velocity is at about the 25th centile and —SOth centile positions respectively. 

Jocated nearly 2 SD late. The bone maturity curve reflects the late spurt abo 
Sitting height follows a similar pattern to height, though the genitalia and pubic hair ratings, which are between the 

with a proportionately larger spurt; leg length, on the and 10th centiles. 
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Normal Boy 
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peas: Subject No. 1 


smooth curve. This subject's sisters are fat, but his own tnceps 
skinfold stays at around the 25th centile, His biacromal 
diameter shows & most unusual degree of change, from the S¢ 
centile at 6 to the 25th at 16 and the 50th at 21. Biiliac diame 
stays between the 10th and 2th centiles. 
pening ps path iy 

to the age at . At age 18 
epiphyses are still not finally fused, Genitalia and pubic hai 
stages are also reached a little later than average. 


Normal Boy Subject No. 12 
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A very small, predominantly mesomorphic boy, somatotype 34424, with an average adolescent spurt. 
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Normal Boy 


A predominantly mesomorphic boy, somatotype 34442, on 
the small side, with height initially at the Sth centile, rising to 
the 10th at adulthood. His height velocity is somewhat 
irregular; between 10 and 12 there is a minor spurt which is 
also reflected in biacromial diameter and in weight, After a 
year of relative pause the growth spurt begins and its total 
effect is a little greater than average, thus taking the height 
from the Sth to the 10th centile, 

Sitting height and leg length follow similar curves to height; 
the proportions are close to average. 

Biacromial diameter shows a gradual rise through the 
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Subject No. 13 


centiles, signifying a velocity always slightly above average 
Billiac diameter alters its position very little. Skinlokts 
gradually fall. Bone maturity at first is rather delayed, bv! 
becomes average at puberty, Genitalia and pubic hair sags 
are all later than average, with pubic hair the more delayed 
This boy, like subjects 4 and 7, is a litthe bow-legged, bul ® 
this case we cannot put it down to his wide pelvis, for B® 

aoe et 
reflect biacetabular distance of course) is no greater than tha! 
of height and considerably less than that of biscroms! 
diameter, 


Subject No. 13 


Normal Boy 
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Normal Boy 


The last of our series of predominantly mesomorphic boys; his 
somatotype is 3443 and like the preceding, also mesomorphic, 
subject (no. 13) he has a broken arm on one occasion. He has 
a very early adolescent spurt (+1-5 SD in timing) and in 
consequence his height centile rises from the LOth at age 9 to 
reach the 50th at 13-5, thereafter falling back to the Sth at 
maturity. Peak height velocity reaches the 35th for peak. 

Sitting height has a considerable spurt and rises from —2 SD 
at8 to —1 SD at maturity. Leg length, on the other hand, has a 
small spurt and falls from —0-8 SDat8 to — 1-5 SD at maturity. 
Thus though at any given time the difference between the two 
SD scores is within normal limits (bottom of chart) it changes 
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Subject No. 4 


from +1-2 (long legs) at age 8 to —0-4 at age 18. 
Biacromial diameter has a considerable spurt su rs 
on an always greater-than-average velocity. Thus from 
25th centile at age 9 it rises to the 50th by the time the spa" 
starts, then reaches the 90th and finally ends at th “3 
Biiliac diameter shows no such effect, beginning at th | 
and ending at the 10th. P 
The skinfold is always rather low, and the bone mani 
is always advanced, eventually reaching the 97th centileat 


Genitalia and pubic hair stags are also advan 
former to about the 90th centile, the latter to the 75t%- 


Normal Boy 


Subject No. 14 














anos ananowooStzsGBPBGZSBHRSES 





a 


———— 


Subischial Lag Length 


1 





Normal Boy 


We now turn to a group of predominantly ectomorphic 


_ Somatotypes. This boy is the highest in ectomorphy in our 


series; indeed with a somatotype of 14147 he is quite near the 
European extreme. Heis also very tall, because of his extremely 
long legs. 

He has a very marked adolescent growth spurt, peak height 
velocity nearly reaching the 97th centile, about a year later 
than average. 

Height is already a little above the 97th centile at age 8-5 but 
with puberty rises to well above the 97th. At puberty this boy 
seems to have two waves to his height spurt, with a pause from 
13-5 to 14-5 years. This is associated with a rise in skinfold 
such as would occur if the check in height growth were due to a 
temporary diminution in growth hormone secretion, We have 
seen the same thing to a greater, indeed unmistakeable, degree 
in girls in boarding schools under the stress of changing schools 
or seeing their families go overseas. In principle a double-peak 
height curve might also be explained by an out-of-phaseness 
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Subject No. 15 


between sitting height and leg length spurts; but this does not 
occur in this subject. 

Sitting height is initially at +1 SD and ends at +08 SD, 
whereas leg length is at +3 SD before puberty and at +4SD 
after puberty. These are the so-called “eunuchoid” propor 
tions, but genital and pubic hair development is enti 
normal. Leg length SD less sitting height SD is throughov! 

nd the normal limits. : 
SS a eae remains at the 75th centile, bt 
biacromial is only at the 25th. Triceps skinfold, never ¥* 
high, drops sharply at puberty. 5 

Bone maturity is at first surprisingly advanced, which seem 
at odds with the late height spurt. From age 13'5to 6hotet 
no advance whatever takes place, thus allowing the large 8 - 
spurt to develop before epiphyseal fusion occurs. The InN, 
genitalia and pubic hair stages, averaging about J0th sia 
centiles respectively, agrees with the second wave of the 
spurt. 
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Normal Boy 


A much more usual example of a very highly ectomorphic boy 
than the last subject. His somatotype is 226, and his height 
between the 75th and 90th centiles, with leg length and sitting 
height in near-average proportion. 

The height velocity curve is very consistent both in form and 
timing, with peak height velocity reaching the 75th centile at 
exactly the average age. In consequence, this boy maintains 
nearly the same height centile from 5 till mid-puberty and then. 
increases it modestly, 

Sitting height and leg length centiles are both similar to the 
height centile, and their relationship one with another is 
highly consistent, with leg length slightly greater from the 
beginning of puberty onwards. 


r2345 6 7H8ER9MUHNR2PBH BET EOD 


Subject No. 16 


Biacromial and biiliac diameters approximate the 50th and 
75th centiles respectively throughout growth, Bone maturity 
is throughout near the 50th centile. Even the skinfold describes 
a regular type of curve, around the 10th to |Sth centiles 
Genitalia stages are a little late, each averaging around the 25th 
centile; the early stages of pubic hair are also late, but its 
development is extremely rapid. 

This boy would have delighted the nineteenth century 
writers on constitution such as Sigaud in Paris and Viola in 
Bologna, Both thought that a balanced form and an ut 
changing growth pattern were signs of health and even 
excellence. Perhaps, for them, this subject would have been the 
“golden ectomorph”. 


Normal Boy 
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A highly ectomorphic boy, somatotype 226. 





Subject No. 16 
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Normal Boy 


A highly ectomorphic boy, of a little less than average height 

and a rather low peak height velocity located a trifle earlier 

than average. Legs and trunk are averagely proportioned till 
ra puberty; thereafter sitting height is a little less, relatively, than 

- o i length. ‘ 

Biacromial diameter increases from the 10th to the 15th 

ile and biiliac from the 10th to the 25th, Weight remains 
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Subject No. 17 


throughout at the 10th. : 

Triceps skinfold remains very steadily on the 3rd centile 
Bone maturity is surprisingly advanced at first, as In the 
previous subject, but has come down to the 50th centile by the 
beginning of puberty. Thereafter it stays at the 50th centile 
Genitalia and pubic hair development are both at the 50th 
centile. 


Normal Boy 
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A highly ectomorphic boy, with strong secondary mesomorphy, somatotype 236. 
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Normal Boy 


Another predominantly ectomorphic boy of very regular 
growth pattern. Somatotype 2435, his height is at the 25th 
centile throughout, weight at the 10th, sitting height at — 1 SD 
and leg length at —1 SD till puberty and then at 0-0 SD. 

The height velocity curve is steady around the 50th centile, 
apart from an initial high value, perhaps representing catch- 
up, and a brief drop just before the pubertal acceleration (not 
seen regularly but rumoured to occur particularly in late 
developers; see subjects 5, 29 and 31, though these curves 
scarcely carry conviction). Peak height velocity reaches the 
65th centile some 6 months later than average. The leg length 
spurt is marked, and has a peak velocity absolutely greater 
than that of sitting height, which is very unusual. 

_ Biacromial diameter increases from the 3rd centile to the 
A 25th; biiliac stays very constant on the 25th till late puberty 
_ when it levels offearly, at the 15th. Triceps skinfold is through- 
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Subject No. 18 


out around the 25th except that no increase after puberty 8 
seen. This may partly account for the biiliac measurement not 
recovering to the 25th, for though the technique is designed (0 
eliminate the effect of fat over the bone it does not always 
succeed in doing so. 

The bone maturity score is interesting in that from 65 © 
10-5 it stays practically constant, and thus drops through the 
centiles. By age 10:5 bone age is quite seriously delayed. It 
then rises at just the same time that the biacromial diameter 
shows an early increase from the 3rd to the 25th centile, belo 
the adolescent spurt proper. This is well before any spurt '® 
height or sitting height. Endocrine data appear to show that 
there is an early rise in adrenal androgen secretion at this time. 

The genitalia stages take place about 6 months later than 
average, like peak height velocity; pubic hair stages ¥° 
mostly reached about a year late, 
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Normal Boy 


A second subject of African parentage, predominantly ecto- 
morphic but with a good deal of mesomorphy, somatotype 
245. Like the other African subject he has the typical long legs, 
lordotic at the early ages, but this becomes less pronounced 
later. 

He is a tall boy, with height at the 75th centile all the time 
except briefly at puberty, due to a slightly later than average 
spurt. Peak height velocity is rather low, but the height spurt 
is prolonged and so about average in its total effect. 
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Subject No. 19 


decreases from +0-2SD to —1 SD. Thus the difference betwee? 
the SD scores is +1-0 at first, but soon rises to reach at g¢§ 
the upper limit of leg length for sitting height in Europeans 
and to exceed that limit from age 12 onwards. 
Biacromial diameter is between the 50th and 75th centiks, 
and biiliac diameter is initially at the 25th and finally at the 
15th. Skinfold approximates the 15th centile throughow’ 
The bone maturity scores are advanced at first, rea} Us 
50th centile at age 10, and thereafter stay at about that a 
Genitalia and pubic hair stages are very slightly later 


‘Leg length isat nearly +2SD throughout, and sitting height average. 
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Subject No. 19 
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A predominantly ectomorphic boy of African parentage, with a strong secondary component of mesomorphy, somatotype 245. 
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Normal Boy 


A consistently tall boy, somatotype 3345, with height always a 
little above the 97th centile. Biacromial and biiliac diameters 
are around the 97th centile also. Sitting height is a little above 
the 97th and leg length a little below it. This subject is less lean 
than most of the ectomorphs we have so far looked at, with 
triceps skinfold averaging around the 20th centile, and weight 
ultimately reaching the 90th, 

The height velocity curve starts at the 90th centile and 
gradually falls to the 25th before puberty; the boy's decelera~ 


_ tion, therefore, is above average. There is 4 curious increase of 


velocity from 6 to 7:5 years which seems to occur in biacromial 
and biiliac diameters also. The peak height velocity is average 
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Subject No. 20 


in value and is reached at the average time. In this subject 
sitting height is relatively longer than leg length. The difference 
between the SD scores starts and ends at —I-0. Leg length 
velocity peaks a good year and a half earlier than sitting 
height, a much than average interval. 

weanial doctor oot the 37th conte hronghost se 
biiliac rises from the 90th to the 97th. 

The bone maturity score is advanced up till age 14, lying 
between the 90th and 97th centiles from 3 to 10; after ths & 
falls gradually, Pubic hair development isadvanced to the 7 
centile; genitalia development, however, occurs on average 
nearer the 50th. 


Normal Boy a . 
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Age, years A very tall, highly ectomorphic boy, somatotype 3345. 
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Normal Boy Subject No.2! 


A typical mesomorphic ectomorph, followed from 45 to 18 _Biacromial diameter is at first around the 2h coal =! 
years. Height is at the 50th centile till puberty, but a larger _ increases to the 50th at puberty, while biilisc diamet=t gar 
___ than average spurt increases it to the 75th at maturity. near the 10th throughout. This subject is an athletically 
r _ Height velocity shows a small peak from 8-5 to 9-5 due to boy with narrow hips. : 
- leg length gain, which seems also to be reflected in biacromial Bone maturity score, at first advanoxt, dees 8 
__ growth, though not in biiliac. Peak height velocity is average from 6-5 to 11 years then stays constant at (he " 
and is reached at the average age, but the spurt is more pro- Pubic hair development occurs at about te 
Jonged than usual. Sitting height and leg length are in exact (bearing in mind the difficulty of seeing stage es 


>n before puberty bt leg length in this subject shows graphs) and genitalia development ' around ® 
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Normal Boy 











A boy with nearly equal ratings in ectomorphy and mesomorphy, somatotype 2444. 
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Normal Boy 


Another mesomorphic ectomorph, but with more endomorphy 
than the preceding subject. This boy has a very early spurt, 
which takes his height from the 75th to the 97th centile and 
back again. Before puberty, however, the height velocity 
has been much above average (about the 90th centile) so this 
subject progresses in height from the 30th centile at age 5 to 
the 75th centile at age 11, a quite unusual type of curve. Indeed 
of all our subjects, this is the one with the highest overall pre- 
pubertal height velocity. The spurt is seen about equally in 
sitting height and leg length, with the peak about 6 months 
earlier in the legs. The legs are at first considerably above 
average length for the size of trunk, but by the end of puberty 


Subject No. 22 


proportions are exactly average. 

Biacromial diameter shows an exactly similar curve © 
height, rising from the 40th to the 75th centile between 5354 
11, and then reaching the 97th. Biliac diameter shows 2% 
lower velocity, rising only slightly through the centiles before 
puberty. It ends at the 50th as does, approximately, weight 
Triceps skinfold stays around the 10th centile. 

Bone maturity score, like height and biacromial diamete*. 
increases from the 40th to the 75th centile from 5 to 11 yo 
thereafter it remains at about the 75th. Both genitals 
pubic hair develop early, in accord with the height spurt 
the bone maturity score. 


Normal Boy 
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Subject No. 22 
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A tall mesomorphic ectomorph, somatotype 344}, with a very early adolescent growth spurt. 
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Normal Boy Subject No. 23 


This is the last of our predominantly ectomorphic group, and Biacromial diameter stays at about the 75th throughout and 
the subject followed from the earliest age amongst them. The biiliac between the 50th and 75th. Triceps skinfold averages 
height curve is very steady, the centile gradually reducing about the 15th centile and follows a very consistent course- F 
from the 90th to the 7Sth, falling to the SOth temporarily at Bone maturity isa litle advanced from $ to 12 years, it 
puberty because of a late peak height velocity and rising again has a decelerating curve, so by 14 it is at the 25th cen! f 
to end at the 80th, The height velocity curve is not specially Genitalia and pubic hair stages are unusually i 
remarkable; the peak reaches the 25th centile, some 6 months comparison with peak height velocity and bone matt. 
later than average. Sitting height and leg length are in near- genitalia stages are reached at about 6 months ¢ 
average proportion, with leg length a trifle higher at maturity. average, and the pubic hair stages at the average ume. 


‘ 
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Subject No. 23 


Normal Boy 





A tall boy of predominantly ectomorphic physique, somatotype 3343. 
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Normal Boy 


We have rather few boys who are high in endomorphy and 
this subject and the following one are alone in having ratings 
of 6 units (we have none with 7). This subject has a typically 
endomorphic physique. Height rises rather gradually from the 


50th to the 75th centile, with peak height velocity reaching the 


75th centile at exactly average time. The duration of the spurt 


‘is also well above average. 


Sitting height is throughout relatively greater than leg 
length, which is characteristic of subjects high in endomorphy. 
Initial and final differences in SD scores are about the same and 
approximate —1 SD. 

Biacromial diameter rises gradually from the 25th to the 
50th centile and biiliac from the 75th to the 90th. Weight 
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Subject No. 24 


remains at the 50th centile from 9-5 to 16 but then takes off 
above the 97th centile, accompanied by the triceps skinfold 
which earlier had fallen during puberty in the usual way. 

Bone maturity score remains about average. Genitalia and 
pubic hair stages occur at around the average times, a 

The pictures show how deceptive a physique may Ps i 
how hard it is to see latent endomorphy at certain ages. At 
years, the chubby build is obvious enough, and at 18 years 
also. At 15:5, however, the subject looks quite slim and 009 
the Fullness ofthe abdomen and chest, the thinness of he ns 
in relation to head and shoulders and the slight “hammind 
the upper arm and thigh betray the underlying endomo 
tendency. 
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Normal Boy 


A highly endomorphic boy, somatotype 631}. Height is 
initially and finally at the 75th centile, falling to the 50th at 
puberty because of a relatively late spurt. Peak height velocity 
is at the 25th centile. Sitting height and leg length are in about 
average proportion till puberty, when sitting height has a 
much greater spurt. The last few values are probably influenced 
by excess fat on the buttocks. 

Biacromial diameter falls from the 75th to the 40th centile 
and biiliac stays throughout at the 75th. Weight is mostly at 
the 90th centile but increases rapidly to obesity levels after age 
16. Triceps skinfold, around the 90th centile before puberty, 
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Subject No. 25 


falls to the 75th during the growth spurt and then rises again (0 
the 90th. Much of this subject's late weight gain has eviden!!y 
gone into the abdominal fat depots and not the limbs. 

Bone maturity score is somewhat advanced, averaging the 
75th centile. In contrast pubic hair stages are reached quile 
late, on average at the 25th centile. Genitalia stages are abo 
reached later than average. Both these agree with pak he 
velocity therefore; it is the skeletal maturity which is the 
one out. P 

The pictures show a very “constant” physique with endo- 
morphy always explicit. 
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Subject 


Normal Boy 
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Normal Boy 


‘The last of our fairly extreme endomorphs, somatotype 
53424. He is very early maturing, with peak height velocity at 


age 12, the early limit of normal. The spurt carries his height 


‘from the 50th to the 90th centile, but it ends at the 25th. As in 
mising in the spurt from 0-0 to +0-8 SD, falls back to — 1-0 SD. 
‘Sitting height starts and ends at 0-0 SD. 

Biacromial diameter, like height. is carried from the 75th to 
above the 97th at ages 12 to 14, but ends at about the 60th. 
Biiliac begins and ends at the 25th. 
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Subject No. 26 


Weight is at first at the SOth centile, but starts rising at 29°97 
and continues till it hits the 97th centile at 145 after which 
determined dieting brings it down again to the 75th. The tneeps 
skinfold reflects the same events. 

Bone maturity score is ahead of average at fist. ve 
advances slowly till 10, when it speeds up greatly, to reach the 
97th centile by 12-5, thus agreeing with the carly height sport. 
Genitalia and pubic hair also develop very carly. , 

The pictures show again a consistently endomorphi 
physique, not seriously dissimulated by the loss of fatin puberty 
or the post-adolescent dieting period. 


Subject No. 26 
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Normal Boy 


A boy equally high in endomorphy and mesomorphy, somato- 
type 414414, of average size. Height is between the 25th and 
50th centiles throughout and peak height velocity reaches the 
15th centile at just the average time. Sitting height is at the 
50th centile throughout, and leg length around the 35th. 
Biacromial diameter is high, at the 90th centile throughout; 
biiliac is at the 75th. 

Weight is at about the 60th centile till age 16 when it 
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Subject No. 27 


endomorphy. Triceps skinfold follows the usual curve, at 
about the 60th centile level, till age 16, when, like weight, it 
rises sharply. 

The bone maturity score is around the Sth centile through- 
out. Genitalia and pubic hair stages are reached at about the 
average ages. E 

The pictures show clearly the problem of a young man high 
in endomorphy:; the contrast between the physique at 15 and 
19 is striking. 


Normal Boy Subject No. 27 
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Age, years A boy equally high in endomorphy and mesomorphy, somatotype 444414. 
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Normal Boy 


A boy equally high in endomorphy and ectomorphy, but low 
in mesomorphy, somatotype 434. Height is at about the 30th 
centile from age 2-5 till 13, then drops to the 10th to rise again 
to the 30th during a late puberty. Peak height velocity is 
located about a year later than average, but reaches close to 
the average value. 

Sitting height and leg length show a gradual reversal in 
proportion. In the pre-school years sitting height is at 0-0 SD 
and leg length at —1 SD; at 10-11 years they have equal SD 
Scores and at maturity sitting height SD has fallen to — | and 
leg length SD increased to 0-0. 

Biacromial diameter is at about the 60th centile from 2-5 to 
13 years, drops a little and then increases to the 75th. Biiliac 
diameter starts and ends at the 50th. 
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Subject No. 28 


Weight lies around the 30th, like height, till age 13 and 
follows the height centile throughout puberty. Only at the last 
examination, at 19, has it started to rise. The triceps skinfold, 
around the 30th during childhood, falls during puberty, then 
rises sharply at the last examination, like weight. 

Bone maturity is considerably delayed, with scores between 
the 3rd and 10th centiles till about || years when it increases 
to the 25th. Genitalia and pubic hair stages are reached a little 
less than a year late. 

The pictures show the implicit endomorphy better at carly 
ages than later, providing then the clue to the probable 
middle-aged spread. At 17 only the line of the chin, the shape 
of the upper arms and thighs and the always slightly full abdo- 
men indicate the degree of endomorphy present. 
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Normal Boy 


A second boy with equal endomorphy and ectomorphy, 
somatotype 424. His height starts and ends at the 50th centile, 
but from age 5 till the adolescent spurt begins it falls gradually, 
with a very steady height velocity (much more regular than 
most) at about the 25th centile. Thus by the time the spurt 
starts, a year later than average, height has dropped to the Sth. 
It then has a very large spurt, with peak velocity at about the 
90th, bringing it right back to where it was at 5. 

Sitting height and leg length reflect the same events, and are 
in close to average proportion. Leg length does not fall so far 
through the centiles at puberty as sitting height and has as 
usual a smaller and earlier spurt. Both end at the 50th centile. 
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Subject No. 29 


Biacromial diameter has no such marked spurt and stays 
at about the 10th centile throughout. Biiliac diameter, how- 
ever, rather resembles height, falling steadily from the 60th to 
the 25th and then ending at about the 70th. Part of the final 
increase is probably due to fat accumulation, for the triceps 
skinfold rises consistently from 11 onwards, with little sign of 
the usual pubertal loss. Weight follows much the same course 
as height, p 

The bone maturity score is a little retarded, in agreement 
with the timing of the growth spurt. Genitalia and pubic hair 
stages are more retarded than height or bone maturity, being 
‘on average nearly 18 months late. 


Normal Boy Subject No. 29 








Age, years A boy equally high in endomorphy and ectomorphy, somatotype 424, with a large adolescent growth spurt. 
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Normal Boy 


The first of five boys with “balanced” physiques, that is with 
ratings about equal in all three components. This subject’s 
somatotype is 344. He is slightly above average height, has an 
average peak height velocity at the average time; average 
weight, and slightly above average sitting height and leg length. 

Only in biacromial diameter does he depart from Viola's 
“uomo medio”; at puberty his shoulders rise from the SOth 
to the 80th centile. Biiliac diameter remains close to the 50th. 
His skinfolds are lower than average, decrease during puberty 
and show little sign of a post-pubescent rise, 

He is slightly advanced in bone maturity score, being 
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Subject No. 30 


consistently about 75th centile. This fails to agree, therefore, 
with the timing of his height and biacromial diameter spurts. 
It leads to a relatively high error in predicting his adult height 
at age 12-5, because at that age the bone age is 145 but the 
height spurt is not yet much developed. His actual adult height 
is 178 cm and his predictions at ages 8, 10, 14 and 16 are 178, 
177, 177 and 178 respectively. At 125 however, the prediction 
falls to 174 (or 176 if the bone age is used as sole predictor, 
without chronological age). 

Genitalia and pubic hair stages are slightly later than 
average. 
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Normal Boy 


A boy of part-African parentage, somatotype 443, with an 
unusually late spurt of average intensity. His height centile is 
at the 50th at age 4 and gradually falls. Height velocity is 
exceedingly regular and decreases steadily from the 50th to the 
25th centile. The spurt begins only at age 13 and the peak is 
reached nearly 2 years later than average. Though the peak 
itself is a little above average in value the whole spurt fails 
fully to compensate for the gradual drop from 50th to 10th 
centile and final height is about the 30th centile, 

The subject shows the long legs of the African physique 
with leg length being at the 50th centile before puberty and 
60th centile after it, and sitting height at the 30th centile 
before puberty and the 1Sth after. Nevertheless the difference 
between the SD scores stays just within the European limits, 
There is a slight lordosis. 

Biacromial diameter stays around the 50th centile through- 
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Subject No. 31 


out and biiliac starts and finishes around the 60th, Evidently 
this boy is not an easy subject on whom to measure shoulder 
width; there are occasions when errors of around 0-4 cm secm 
probably to have arisen. This is in contrast to height, which sa 
Very accurate measurement in this subject. Probably he 
trying too hard to position himself for the measurer; @ 
biacromial diameter this may lead to rigid, rather than slumped 

: 

Triceps skinfold rises from age 8 to 16 then drops a litt: 
weight remains fairly constantly at the 25th centile except for 
an increase at age 16. 

Bone maturity score is at first higher than average but fill 
through the centiles and hardly increases at all from 121014 
Thereafter the increase is at the average rate. Genitalia and 
pubic hair stages are reached some 18 months to 2 years later 
than average, in agreement with the peak height velocity. 


Normal Boy Subject No. 31 
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A boy of part-African parentage, somatotype 443, with a late adolescent growth spurt. 
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Normal Boy 


A boy with “central” somatotype 3344, and a height spurt 
which occurs at the average time but is of greater than average 
intensity, Height is about the 30th centile till puberty, when it 
_ increases to the 50th. Peak height velocity reaches the 80th 
centile. There seems to be a drop in height velocity just before 
the spurt begins, as noted in one or two other subjects (¢.g. nos 
5, 18, 31). 
‘Sitting height and leg length have very similar curves to 
height and both end at the 50th centile. 
Biacromial diameter is between the 50th and 75th centiles 
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Subject No. 32 


_ e the 
throughout and biiliac diameter starts and finishes around (h 
20th. There is a poor measurement (not duc to fat) at 15 
the latter. Triceps skinfold is at about the SOth from 310 7 
drops gradually, ending at the 10th. Weight shows 4 simi® 
decrease in position from the 50th to the 25th in late pubes, 
"The bone maturity score is around the 25th centile from 
to 13 years and unavailable thereafter. The early 7s 
stages occur at the average time, but later ones afe 9 
advanced. Pubic hair stages 3, 4 and 5 are reached at about 
average time, 
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Normal Boy 


A boy who is average in most respects, somatotype 3344. 
Height is consistently at the 50th centile, and peak height 
velocity at the average age, with the peak itself at about the 35th 
centile. Sitting height and leg length closely resemble height. 

Biacromial diameter varies between the 50th and 25th 
centiles (and seems a little hard to measure judging from the 
irregularity of its curve) and biiliac diameter is throughout at 
the 50th. Of the other measurements only weight and triceps 
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Subject No. 33 


skinfold depart from the mean. Triceps 1S around the 9 
centile with a particular drop at age 145 (approx! ; 
corresponding to peak height velocity). Weight isc a 
around the 25th centile except for one occasion of act shoal 

Bone maturity score isa little below the 50th except ike 
fusion, which is early. Genitalia development occurs 
average age and pubic hair development sli 
average. 


Normal Boy Subject No. 33 
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A boy of average physique, somatotype 3344, average size, and average tempo of growth. 
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Normal Boy 


We end this section of normal boys with the earliest maturing 
boy in the series. His somatotype is 34344, Height is around the 
25th centile from 5 to 10, but due to the very early spurt it 
reaches the 90th centile at age 13 before dropping back to end 
at the 15th. Peak height velocity is a little lower than average 
‘the age of peak; thus the spurt does not quite keep height 
yre-pubertal centile, though his early maturing probably 
rd for the subject to recognize this. He has to cope 
‘short, then tall and then short again, 
ag height and leg length have similar curves to height. 
The legs are initially long relative to the trunk (SD scores 0 and 
—I respectively) but the early spurt causes the legs to stop 
growing after age 13-5 and at maturity the SD scores are 
‘closer, at —0-7 and —1-2. The curve of SD differences shows 
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Subject No. 34 


Biacromial diameter has a curve also similar in shape to that 
of height, though at a higher level. At the 50th centile from $5 
to 10 years, it rises to above the 97th centile before falling back 
to the 50th. Biiliac diameter shows the same thing but to 4 
much less marked extent, Triceps skinfold remains between 
the 10th and 20th centiles, and weight begins and ends at the 
15th centile. r 

Bone maturity score is at first not advanced, but starting at 
i increases with extreme rapidity, passing from the 10th to 
the 97th centiles in the space of 3 years. All genitalia and pubic 
hair stages are reached very early, at about the 97th centile for 
timing. 

The pictures, presented at 18 month intervals, show the very 
“rapid growth from 11 to 12-5 and the equally rapid develop” 
ment ofthe secondary sex characters at this time (centre pane) 
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Normal Girl 


The most mesomorphic girl in our series, We have no girls 
who are 4 or 44, which is the upper limit for females, when, as 
here, the somatotyping is carried out according to the scale for 
young men, Height is average, though it rises to the 90th 
centile at age || due to an carly spurt, The peak height velocity 
is exactly at the SOth centile for the age at which it occurs, 
which is 15 SD carly, Menache occurs at age LES (b2 SD 
early) at about the usual position in the height curve, 

Sitting height and leg length also have very early spurts, with 
poak leg length velocity between age 9 and 10, and peak sitting 
height between 10 and 11. 


Biacromial diameter follows a very similar curve to height, 
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starts atthe SOth but ends atthe 25th, Weight and iit 
follow curves just above or below the S0th centiles. ist 
considerable effort to dict at age 16 to 17 with marked 
till LS, then 

chor renee arts at the $Oth, but by #3 708 
reaches the 2Sth where it remains thereafter, Its therloes 
considerably advanced than height. The Pore 
menarche, however, is 12-8 “years”, only a trifle carly, but 
average (130), Breast stages 2, 3.and 4 are reached SY 
this subject remains in stage 4 for a very long Hee 
usually, she remains in pubic hair stage 4 aso ill 





Normal Girl 


5-0 





Age, years 


6:0 


7-0 


8-0 


10:0 11-0 12:0 13:0 14-0 15:0 


13:0 15-0 


An early-maturing girl, with relatively high mesomorphy (for girls), somatotype 4343. 
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Normal Girl 


A second relatively mesomorphic girl, with averagely high 
endomorphy (for women). Her height rises from the 75th to 
the 90th centile, falls a little at adolescence, but returns to near 
the 90th. The height velocity curve is quite unusual. The 
initially high velocity (perhaps representing catch-up growth 
in an improved environment) soon settles onto the 50th, but 
the peak height velocity only reaches the 3rd centile for peak. 
However the spurt is more prolonged than average, so that its 
whole contribution is greater than that of a truly 3rd centile 
spurt, and indeed returns the subject at maturity to her pre- 
pubertal centile. Thus the spurt is not small in total effect; it is 
just very prolonged. The peak seems to be at about the average 
time. Sitting height has a prolonged and low-peaked spurt, 
like height; the leg length spurt is scarcely visible, Both start 
and finish at +1 SD. 
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Subject No. 36 


Biacromial diameter starts at the 75th centile but is reduced 
to the 60th by the end of puberty. Biiliac diameter is gradually 
reduced from the 97th centile to the 75th, Weight is.at the 90th 
centile at first, reduces to the 75th and finally rises to the 90th 
again. Triceps skinfold remains around the 50th centile 
throughout. 


Bone maturity score is at first advanced, but gradually 
reduces tothe Soh, sabia there fora few years and 8 
to the 25th. Menarche is at 13-7. Breast stage 2s re 
Shaan Ter shee: de copape tak od waged RTE 
Pubic hair is slightly delayed, agreeing with menarche. 
The pictures show a girl with knock knees from an early ag 
(or at least from 4, when she was first ea 
does not diminish with age (as it does in some children) 

18 she still has considerable valgus deformity. 





Normal Girl 


4-0 


5 I 
4-0 
Age, years 


Peed 
8-0 10:0 12:0 


A large girl, relatively high in mesomorphy as well as endomorphy, somatotype 5432}, with a remarkably small adoles 


cent growth spurt. 
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Normal Girl Subject No. 37 
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A fairly mesomorphic girl, rather low in endomorphy. She is _ proceeds, starting at the 50th and ending at the 3rd. oe 
small, with height centile falling from the 25th to the 10th Weight is at about the 10th centile before puberty, alr 
partly before puberty and partly due to a spurt a little below falls to below the 3rd. Triceps skinfold is around h 


average in effect. Peak height velocity reaches the 20th centile centile until it drops sharply with weight loss from 1550 9- 
about a year earlier than average. cues 
Sitting height and leg length have similar curves to height; of epiphyseal closure, It agrees, : 
bothendat -1SD. Beh han ik epee ls os eal 


Biacromial diameter starts near the SOth, reaches it again Breast development is early, agreeing eee \ 
during early adolescence and ends at the 15th centile, Biiliac hair is earlier still. Menarche, Se - 
diameter falls progressively through the centiles as growth ‘she st poh developments i 4 


irl 
Normal Gi Subject No. 37 


6:5 75 8-F c : 
i — 9 9°5 10:5 11:5 12:5 13-5 14:5 15-5 (17:0) (19:0) 
mT: | 
i ; | | | 
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Age, years A small part-Indian girl of relatively high mesomorphy and low endomorphy, somatotype 3434. 
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Normal Girl Subject No. 38 


The most ectomorphic girl presented here, somatotype 435. Biacromial diameter is initially at the 10th centile and 
She is of average height, 50th centile at 5-5 and 60th at 18, __ finally at the 25th. Biiliac diameter is initially at the 50th, but 
after dropping to the Sth centile because of a very late growth drops steadily to reach the 25th at the beginning of the spurt: 
spurt. Peak height velocity occurs only at age 14-0, i..2 SD whence it rises to about the 65th, Weight follows the 10th 
late, and reaches the 35th centile. Menarche is also 2 SD late, centile till puberty when it falls to below the 3rd due othe Ie 
occurring at 15-0 (a late growth spurt is characteristic of spurt. It then catches up to the 10th at 16 and 30th at 18 
ectomorphic girls and ectomorphic boys also). Triceps skinfold is around the 10th tll the end of puber): 
The legs are long relative to the trunk, as is usual in persons between IS and 18 it rises to the 25th. Bone maturity 208 7 
high in ectomorphy. Leg length begins and ends at about +0-8 initially at the SOth, but falls steadily to reach the 
SD, and sitting height begins at —0-6 and ends at —0-2 SD. __ puberty, inagreement with peak height velocity and 
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Meeaaat fon aap Te aoe a ero Leg length is near the upper limit for sitting height. and also with breast development and pubic ; 
ad 
ot ae 








Subject No. 38 


Normal Girl 
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Normal Girl 


A second girl relatively high in ectomorphy, with a strong 
mesomorphic component also. She is a large girl, with height 
initially at the 25th but ending at the 75th due to an above- 
average adolescent spurt. The spurt is late and by the time it 
begins height has fallen to nearly the 10th, from which the 
spurt brings it to the 75th. Height velocity remains steady 
around the SOth to 60th centiles till puberty; the peak, 2 years 
late, scarcely reaches the average value for this age but the 
duration of the spurt is considerably greater than average. The 
average curve has an interval of 3 years between take-off and 
the symmetrical point on the descending portion of the curve. 
This subject's velocity curve spreads out to 4 years. 

Sitting height and leg length also have prolonged spurts. At 
first the relationship between the two is average, but sitting 
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Subject No. 39 


height falls through the centiles while leg length rises At 
the difference between the SD scores is +2-0 and at maturity 
it is still + 1-8, close to the upper limit. 

Biacromial diameter shows the same large rise at adolesoots 
as height, going from the SOth centile to end at the 
Biiliac does the same, rising from the S0th to the 75t- 

Weight is mostly around the 25th, though thers s& 2°50 
rise at about the time of maximal height spurt followed ®t 
drop thereafter. Triceps skinfold reflects the same nS "8 

Menarche is at 144 years and breast and pubic 
are similarly late. 

“The pictures show the marked growth spurt welland he 
the rather slender physique at age 14 (or 13 in side 
thickens to the more solid build seen at 17. 





Normal Girl Subject No. 39 
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A girl high in both ectomorphy and mesomorphy, somatotype 434, with an adolescent growth spurt much above average. 
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Normal Girl Subject No. 40 


A contrast in physique to the preceding subject; the degree of Biacromial diameter is initially and finally at the 60th and 
ectomorphy is the same, but of mesomorphy very different. __ biiliac is initially at the 50th but finally at the 20th, 
Height rises from the 10th to the 25th centile in the early years Weight stays between the 50th and 75th centiles, but triceps 
and then remains there. Height velocity shows a period of — skinfold rises steadily from the 10th to the 75th and thea 
increased growth from 6:5 to 8-5, or perhaps really acatch-up _ declines from 14-5 years on. 

from 5:5 to 8 followed by a gradual and quite usual decline in Bone maturity is surprisingly advanced, being at the 97th 
velocity centile from 8 to 11-5, Peak height velocity is a little — from 55 to 10-5, but we do not have a bone maturity score 
lower than average, at shortly after the average time. Legs are available at 10-5 so cannot tell whether or not a sharp 
throughout relatively long, as in most predominantly ecto- retardation occurred from then on; it seems very 

morphic girls. Sitting height is mostly at the SOth centile, Breast and pubic hair stages are reached a little later than 
except for the final value, and leg length is at about the 90th average, in agreement with menarche and peak 
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Normal Girl Subject No. 40 
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A predominantly ectomorphic girl with very little mesomorphy, somatotype 5144. 
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Normal Girl 


Another girl high in ectomorphy, but with even less meso- 
morphy than the preceding subject. She is a little above 
average height. The first height velocity is low, but after that 
height velocity remains in the 25th-75th band if late maturity 
is allowed for; peak height reaches about the 40th centile, but 
occurs 2 years late. The legs are long, the SD score rising from 
O initially to +1 at maturity, with sitting height beginning and 
ending at —0-4SD. 

Biacromial diameter remains low, at about the 25th centile 
throughout. Biiliac diameter, on the other hand, is relatively 
high, being initially and finally a little above the 90th centile. 
Weight is initially at the 25th, and again there after puberty. 
Triceps skinfold is at about the 75th centile except for a period 
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Subject No. 4! 


of fat loss between 11-5 and 12:5 and # sudden fall at 14-0 (not 
a Measurement error as it occurred also in subscapular, biceps 
and suprailiac skinfolds, not illustrated here). 

Bone maturity is at about the SOth centile from 65 t 11-5. 
when our records cease. Peak height velocity is reached 2 
years later than average, whereas menarche, at 13-8, is less 
than | year late. In consequence menarche, most unusually, 
coincides with peak height velocity, instead of being later. 
Breast and pubic hair stages both agree with peak height 
velocity rather than with menarche. E 
the low biacromial diameter, high biiliac diameter, long 
and more than adequate skinfolds. 


Normal Girl Subject No. 41 
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A subject high in ectomorphy, with a minimum of mesomorphy, somatotype 514. 
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Normal Girl 


The first of our nine predominantly endomorphic girls, 
somatotype 622. She is a large girl; height is initially and 
finally at the 75th centile, increasing to nearly the 97th during 
her early adolescent growth spurt. Menarche was at 12-2 years 
which is typical for girls of this degree of endomorphy. The 
height velocity curve is curious. There is a consistently above- 
average deceleration to start with, taking the velocity down 
from the 97th to the 3rd centile at age 7, followed by a rise 
which merges with the spurt. Alternatively, one could read 
this chart as signifying a somewhat high velocity initially with 
a marked check from 6-0 to 7-5 years (visible in the height 
distance and sitting height charts) followed by a catch-up. 
This is probably the true explanation, in that this subject was 
quite seriously ill with measles and scarlet fever during this 
year, The check also occurs in skeletal maturity and is perhaps 
visible in weight. A problem arises over the take-off for the 
spurt; it may be as early as 7-0 (see velocity plotted at 7-5) or 
not till age 8-0 (see velocity at 8-5), The latter would give 
the usual 3-year breadth to the spurt and this is added evi- 
dence that the earlier high velocity is a catch-up, The ado- 
lescent peak is reached 6 to 9 months before average and is at 
the 75th centile. Sitting height and leg length are in average 
proportion, 

Biacromial diameter is mostly around the 75th centile, 
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Subject No. 42 
though it ends at the 60th. Biiliac diameter is initially at the 
75th, rises to above the 97th (undoubtedly being contaminated 
by immovable fat pads over the hips) and ends a little below 
the 90th. ; 

Weight shows a marked gain from 7-5 to |4 years, going 
from the 60th centile to above the 97th. Triceps skinfold shows 
the same type of curve (early values are missing because the 
measuring instrument was developed during the course of the 
study and this girl was one of the earliest entrants). From 14 
to 19 years weight diminishes to the 80th ceatile. 

Bone maturity is initially at the 90th centile but advances 
slowly so that by 8 years it has fallen to the SOth. It then mses 
to and stays at the 75th, a value quite consistent with age at 
peak height velocity. . Menarche was at 12:2 years. Breast 
development agrees closely with menarche in timing, but pubic 
hair is considerably delayed. The discrepancy between the (60 
sequences is striking; one averages the 60th centile in liming, 
the other the 30th. ; 

‘The pictures show the early rotundity of the predominantly 
endomorphic gir! with a rather massive thickening developing 
from 95 to 14. Dieting produces # considerable chang: 
contour from 14 to 16 and by 18 the tendency to obeS1Y 
been firmly checked. The severe genu valgum seen at 35 6 
better gradually, though it does not entirely disappet- 
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Normal Girl 


A girl of somatotype 632, a not uncommon somatotype in 
women. Height rises from the 25th to the 50th centile at puberty 
due to a spurt of average peak velocity, but greater than 
average duration. Height velocity is mostly at the 25th centile 
except for a period of rather faster growth from age 5 to 7 
(the excess velocity being entirely in leg length). Peak height 
velocity is reached slightly after the average time, and menarche 
is at exactly the average age at 13-0 years. Sitting height and 
leg length are in average proportion. 

Biacromial diameter (note that it is quite measurable at age 
2) rises gradually from the 25th to the 60th centile. Biiliac 
diameter, at first small, rises to the 50th at age 3-5 and then at 
puberty ascends to the 97th, partly due to fat. Weight is at the 
25th right until 13, but then gets out of control and rises to the 
80th at 19. Triceps skinfold is mostly between the 10th and 
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Subject No. #3 


25th, but from 13 onwards also rises, ending at the 50th. 

Bone maturity is at first at the 10th centile, but at age 10 
begins to rise and by 13 is near the 50th, agreeing with age at 
menarche. In consequence there isan unusually large change! 
the predicted adult height. The prediction from age 10 is 
165 cm, but from age 13 it is 159 cm; the actual adult height 
attained is 163 cm. In this instance pene eee 
tion from bone age only, ignoring P 
better, for the prediction from 10 years chronological is 162 ¢m 
and from 13 years chronological 163 cm. Breast and pubic 
hair stages are all delayed compared with menarche. se 

The pictures show the endomorphic physique already 
age 3; indeed little change takes place in shape, as can be seen 
by comparing back views at 3 and 17:5. There is considerable 
lordosis, which is persistent. 
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Subject No. 43 
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A predominantly endomorphic girl, somatotype 632, of average size. 
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Normal Girl 


A girl high in endomorphy and low in the other two compo- 
nents, somatotype 612. She is small, with height initially below 
the 3rd centile and ultimately at the Sth. Her height velocity 
curve shows an adolescent growth spurt which only reaches the 
Sth centile, but ismuch more prolonged than average; thus she 
maintains and indeed increases her height centile during the 
spurt. Menarche, at 14-4 years, is particularly late for such an 
endomorphic girl, 

Sitting height and leg length are in about average proportion 
until puberty, The sitting height spurt is very small, while the 
legs keep growing steadily, In consequence at maturity the 
legs are relatively long, with an SD score of — 1-0 compared 
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Subject No. 44 


with an SD score of — 1-8 for sitting height. F 
Biacromial diameter follows height except that it ends where 
it started, a little below the 3rd centile. Biiliac is relatively 
larger, starting and ending at approximately the 25th en 
Weight is initially at the Sth centile and rises to the | 
age 18, Triceps skinfold is mostly around the 75th cen. 
Bone maturity is usually between the 10th and 25th cent! 
in good agreement with age at menarche. Breast de 
is equally late, but pubic hair development less so. 
The pictures show hyperextension of the knees med 
Genu valgum seems to develop increasingly from 5 to 
is still present at age 17. 


Normal Girl Subject No. 44 





15:0 17:0 


Age, years A small, endomorphic girl, somatotype 612, with an unusually flat and prolonged adolescent height spurt. 
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Normal Girl 


Another highly endomorphic girl, somatotype 623. She is of 


height velocity correspondingly near the 50th. Peak height 
velocity reaches the 35th and occurs at the average age. Men- 
arche is at 12-8 years. Sitting height and leg length are at first 
in average proportion, but sitting height becomes relatively 
greater post-puberty. the difference between the SD scores 
reaching —1-2. There is practically no spurt in leg length. 

out and biiliac the 50th; the consistency of both these curves 
(apart from one measurement of biacromial about 0-5 mm 
too low) is striking 
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Subject No. 45 


ee mi 75th. 

Weight is at the 50th tillage 13 after which it rises to the 
Teepe shlnhodd corsespemtengly te ahr smosecin om #2 
25th to the 50th. : 

Bone maturity is initially at the 90th centile but iS © 
between the 50th and the 75th centile till 125 years We 
record ceases. Breast development proceeds faster Sand 
with stage 2 taking place later than average but sige 
earlier. Pubic hair development occurs at exactly the a¥ef## 
owes which 

jon of the knees. 
pictures some hyperextension of the | 
penis, The ipsrease of ft from 131 18s king. batt? 
some has been lost. 
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Normal Girl 











EaeasesBvyz xg 


=nNoOauDtONMOSHZAHG 





1 


of 





! 
Ht 
a55 | oo 246 
“S ey i 
er 
oS 


é 
g 
Bs 
é 
g 
i 
Boog 
g 
eles 
aca om 





g 
43 
& 

g 


Normal Girl 


A girl of somatotype 622, who becomes obese following 
puberty. Height is consistently at the 10th centile until puberty. 
Weight is at the 10th, falls to the 3rd because of a rather late 
spurt, but then climbs to the 90th, accompanied by triceps 
skinfold (and also the other skinfolds, not shown here). At 17 
she is about 15 kg overweight for her “frame™ size. 

Height velocity shows a spurt reaching about the 25th 
centile, but rather prolonged, with a very indefinite beginning. 
Sitting height has a prolonged spurt but leg length none at all. 
Tn consequence, although both are initially at —1 SD, sitting 
height ends by being relatively larger, at 0-0 SD, compared 
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Subject No. 4 


with leg length at — 1-2 SD. 

Biacromial diameter rises from the 3rd centile to the 25th, 
giving quite a definite change of shape to the chest Bios 
diameter remains at the 25th centile till the increase 
begins, when it rises to the 90th. 

Bone maturity is throughout around the SOth, and menarche 
is at 13S years. Breast and pubic hair development sere 
closely with this timing. 

‘The pictures show a girl who at 12 appears quite send 
(when her weight and height were at the same centiles). BY 
she is well along the road to obesity of “clinical” proportions: 


Normal Girl 
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A predominantly endomorphic girl, somatotype 622, with a marked gain of weight and fat after age 14. 
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Normal Girl 


A predominantly endomorphic girl, somatotype 5242, with a 
slightly greater than average adolescent growth spurt. Height 
is initially at the 10th centile, drops to the 3rd due toa relatively 
late spurt and then rises to the 25th. The height velocity shows 
a curious slowing down at ages 4-5 to 6 followed by a return to 
about the 50th centile, the changes being entirely due to leg 
length as in subect 43 above. We can find no obvious medical 
or social reason for the slowing which is also quite visible in 
the weight curve. The height spurt starts at about 10-5 and 
reaches its 65th centile peak at 14. 

Sitting height and leg length remain in average proportion 
throughout and both end at about the 25th centile, Biacromial 
diameter lies consistently around the 10th and biiliac diameter 


Age, years 
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Subject No. 47 


rises from the 25th to the 50th at puberty. Ae. 

Weight fluctuates between the 10th and 25th centile til age 
15, when it rises to about the 60th. Triceps skinfold steal 
rises from the 10th centile to the 90th. Thus this girl becomes 
overweight after puberty like the preceding subject. though 9% 
to as great a degree. She needs to lose only about 7 kg from 
18 year-old weight (last picture). ih 
Bone’ maturity is consistently between the 10th and Z 
centiles until final epiphyseal fusion, which takes longet 
average. Menarche is at 13-8 and breast and pubic 
develop slightly earlier than this might imply. 

The pictures show an endomorphic girl, who neverthels 
looks quite athletic around |! to 13. 
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A125 
A predominantly endomorphic girl, somatotype 5252. 
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Subject No. 47 
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Normal Girl 


A predominantly endomorphic girl, but with quite high 
secondary mesomorphy, somatotype 532. Height is initially at 
the 10th centile, drops to below the 3rd due to a late spurt, and 
then rises to end at the 25th. Height velocity is between the 
3rd and 2Sth till 9:5 years when a small spurt occurs with a 
peak at 10:5 and a subsequent trough before the adolescent 
spurt proper. We have seen truly biphasic adolescent height 
spurts in girls at boarding schools subject to environmental 
stress ata particular moment in adolescence, but in these cases 
secondary sex character development also starts, stops and 
Starts again. In this subject the “spurt” at 10-5 occurs long 
before the breast or pubic hair develop, so it probably does not 
represent this biphasic phenomenon. The adolescent spurt 
proper starts at about age 12 and reaches a SOth centile peak at 
age 13. The peak is prolonged and this causes the rise of height 
from the 10th to the 25th centile. Sitting height and leg length 
are in average proportion. 
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Subject No. 48 


Biacromial diameter rises steadily from the 3rd centile to 
the 30th and biiliac rises from the 10th to the 50th. Thus an 
originally rather narrow linear physique changes to a broader, 
sturdier one, 

Weight is initially at the 3rd centile and ends at the 10th; 
triceps skinfold begins at the 10th and ends at the 25th. The 
sharp rise in triceps and lesser rise in weight at age 13 followed 
a brief period in which neomercazol was administered for 
supposed hyperthyroidism, a diagnosis which was pot 
sustained. Bone maturity drops gradually from the 50th (0 
the 3rd centile, and then stays at about the 10th centile, 1® 
agreement with menarche at 14-3 years, the late peak height 
velocity, and the equally late development of breasts and pubic 
hair. 


The pictures show a girl who, though ic, looks 
See Gee us eneen ens vc 
ratings in endomorphy. 
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A predominantly endomorphic girl, somatotype 532, with a late spurt. 
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Normal Girl ; Subject No, 49 





Asmall, predominantly endomorphic girl, with very consistent 
‘growth patterns, Height remains at about the 1Sth centile 
throughout; height velocity is around the 40th centile before 
puberty, and reaches a S0th centile peak at just after the 
average time. ‘Sitting height and leg length both remain at 
about —1 SD throughout growth. 

Biacromial diameter is at the 10th centile (except for the last 
point) and biiliac diameter is between the 25th and 50th. 





Weight is between the 10th and 25th and triceps skinfold is 
around the 50th except briefly at 16 and 17. 

Bone maturity is consistently between the 10th and 50th; 
mesic ls A195 ven. nad heen bat rac bat So 
ment are in agreement 

The pictures show a small, well-built girl whose oe 
extended knees and lordosis in the pre-school years both 
sretually deepens. 


Subject No. 49 
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A predominantly endomorphic girl, somatotype 5242, of very consistent growth pattern. 
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Normal Girl 


A girl of somatotype 533, thus approaching the average 
physique for women, though much above average in size. 
Height is consistently about the 80th centile. Height velocity 
is less regular than in most subjects and the spurt is not very 
marked, with a peak reaching the 25th centile at exactly the 
average age. The dip at age 6-0 and the rise at 7-0 may both be 
explained by the low height measurement at 6-5. The “error” 
would have to be of the order of 1-0 cm. Since an “error” of this 
order is also apparent in sitting height, both probably represent 
problems of positioning the subject, rather than errors of 
reading the instruments or of recording. This girl was in fact 
never easy to position. The apparently dramatic slow-down 
and catch-up in the velocity due simply to a | cm error points 
the moral of the importance of really accurate measurement. 

Sitting height and leg length, initially at similar centiles, 
diverge at puberty, sitting height having a small spurt and 
ending at a lower centile than leg length. 

Biacromial diameter, initially at the 75th centile, ends at the 
97th but biiliac diameter remains constantly around the 75th. 
Thus this subject, with broad shoulders and longish legs, 
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Subject No. 50 


could be said to develop a somewhat masculine-type physique 
at puberty. 

Weight, initially at the 97th, falls to the 75th where it stays 
except at age 18, Triceps skinfold is throughout a little above 
a : 
Skeletal maturity shows a rather unusual curve; at first 
relatively advanced, it has a complete arrest from I! to 135 
which reduces the centile from 97th to 50th, where it 
subsequently remains. Menarche is at 12-9 years (50th centile) 
and breast development is in agreement with this. However, 
the pubic hair stages are reached much earlier. This subject is 
one of the girls (like subject no. 37 and subject no. 52) 1m 
whom the first sign of puberty is development of pubic hair 
rather than of breasts. Peak height velocity is at the 50th for 
timing. Thus it would seem that whatever was controlling 
maturation in some way held up further progress of bone az¢ 
until height and secondary sex character progression had 
caught up. , 

The pictures show a chubby girl of pre-school age growing 
into a powerfully built young adult. 


Subject No. 50 
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Normal Girl Subject No. 51 


Ancarly-maturing girl of African parentage, somatotype 4433. _ biiliae diameter at the 25th. Weight is at about the 0th until 
She is the first of three girls of “central” somatotype with well after puberty, but shoots up between 17 and 19, Triceps 
whom we close this section, skinfold is initially low, gradually rises to about the 35th centile 
Height is.at about the 75th centile at age 5, rises temporarily during puberty and then between 17 and 19 also shoots up, to 
to the 90th at 11 and 12 and ends at the 60th. Height velocity the 65th centile. sal 
has its peak at about age 10:5, well ahead of average. The legs Skeletal maturity is about the 75th centile throughout 
are relatively long, with SD scores of initially +! and at menarche is at 12-1 = breast and pubic hair develop- 
maturity +0°5. Sitting height SD score initially is about +0:2 ment about equally early. F . 
and at maturity —0:2. ‘The pictures show a well built physique. The initial lordosts 
Biacromial diameter is at the SOth centile throughout and soon disappears. 
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Normal Girl Subject No. 5] 
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A girl of African parentage, somatotype 4433. 
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Normal Girl 


A second girl of “central” somatotype 4134. Height is at the 
90th centile from age 4 till 9, nearly reaches the 97th during an 
early adolescent spurt and then, because the spurt is much 
smaller than usual, ends at the 40th centile. This is the largest 
reduction from pre-pubertal to post-pubertal height centile in 
our sample. The height velocity decreases from the 75th centile 
to the 50th and then rises at age 9 into the spurt. The peak of 
the spurt however, is below the 3rd centile, this being the 
smallest in all our series. It occurs 2 years later than average; 
in contrast menarche, at age 12-2, is less than a year earlier 
than average. Sitting height and leg length curves throw little 
light on this unusual situation. The legs are relatively slightly 
longer before puberty; both body segments have the early, 
small spurt and both end at just below the 50th. 
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Subject No. 52 


Biacromial diameter is at the 75th centile before adolescence, 
when the small spurt reduces it to the 50th. Biiliac diameter 's 
likewise reduced, from the 25th centile to the 3rd. , 

Weight is between the SOth and 75th centiles until late ia 
puberty when it falls to about the 40th. Triceps skinfold 's 
between the Sth and 30th till age 13 when it rises rather rapidly 
to the 50th. 

Skeletal maturity is at the 90th centile from 5 till 12; from !2 
to 14-5 it falls gradually to the 50th. Breast development agress 
with menarche in the timing of stages 2 and 3; stage 4 Pitt 
Res a ne Foils tne rabeeis noe I 

in timing to peak height velocity. : 
ere, pitures show an athleeooking physi. it 
visible as such by age 5-5 years. 
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Normal Girl Subject No. 53 
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A tall girl of African parentage, somatotype 44254. 
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Normal Girl 


The last of our normal girls, somatotype 534, and a tall girl. 
Height is between the 90th and 97th centiles throughout. The 
height velocity curve shows a very smooth spurt, with the peak 
at about the 60th centile some 6 months later than average. 
This subject, who is presumably easy to measure, shows a 
practically constant height at 16, 17, 18 and 19, in contrast to 
the preceding subject. She has long legs at the 97th centile 
throughout, and sitting height mostly at about the 75th centile. 
The difference between the SDs lies between +1 and +2. 
Biacromial diameter is initially and finally at the 75th 
centile and biiliac diameter is throughout at the 25th, Weight 








Sores 









234567890nN DUMB OTE O 


Score 


RUS (TW2) 








AGE, years 


12345678 9 MOH RHs* SBP BO2 


Subject No, 54 


is around the 50th until the 19-year-old examination, when it 
rises to the 75th. Triceps skinfold rises from the 10th to the 
S0th, with a sharp drop around puberty, something which is 
usual in boys, but less so in girls. 

Skeletal maturity is between the S0th and 75th but menarche, 
at 133 years, is at about the 40th. Breast and pubic hair 
development are much later than this, at about the 10th 
centile for timing. Thus, as in the previous subject, they are 
quite unusually discrepant. F 

The photographs show clearly a very consistent physique 
from 7 to 19 years. 


Subject No. 54 


Normal Girl 
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Somatotypes of 6-year-old Boys 
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The appearance at age 6 of boys of somatotype (at age 18) extreme or high in one of the components. The top row (continued across to the facing page) shows six boys high in mesomorphy: somatotypes 245424; BH; of 
345414; 345414; 352; 354; the middle row six boys high in ectomorphy: somatotypes 226; 236, 3345; 2435; 2444; 3344; and the bottom row five boys high in endomorphy: somatotypes 434; 424; 424; 3425; 4424. Illustratio 
the growth, and the adult somatotype pictures of most of these subjects (i.e. nos 3-29) can be found in the preceding pages. 


These pictures show that somatotyping 6-year-olds is not particularly easy. The changes in muscle and fat, and the subtle rearrangements, especially at adolescence, of centile positions of shoulders and hips, trunks and 
legs, seem at first to present almost insuperable barriers to the appraising eye. 
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Somatotypes of 6-year-old Boys 
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Somatotypes of 6-year-old Girls 
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Our material permits the presentation at age 6 of fewer girls than boys with known and fairly extreme somatotypes. The top row shows five girls high in mesomorphy; somatotypes 4343; 4343; 5433; 532; 533; the middle row 


three high in ectomorphy: somatotypes 435; 514; 424; and the bottom row five high in endomorphy; somatotypes 722; 612; 622; 632; 633. 
As in the boys’ case, assessment of adult somatotype is far from easy. The ectomorphs in the middle row look more slender than the others (though no. 48, fourth in the top row, seems, quite unjustifiably, to rival them), 
Distinguishing endomorphy and mesomorphy is even harder than in the adult, Even the first girl in the bottom row (no. 60) who later declares a rating of 7 in endomorphy (722) seems not very different from no, 59 in the top 


118 


Somatotypes of 6-year-old Girls 
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Relative Constancy of Size and Shape during Growth 


These two pages endeavour to clarify the issue of relative 
constancy of size and shape during childhood. The first question 
is, to what extent can we predict the mature size of a child 
knowing his size at, ¢.g., age 1, 5 or 10? Secondly, and in direct 
relation to the issue of the prediction of adult somatotype dealt 
with on pp. 116-119, to what extent can we foresee the shape of 
the adult from the shape at earlier ages? This is a more 
complicated matter and is illustrated on the page opposite. 

The table on this page shows the correlation coefficients 

between height at successive ages and mature final height. At 

each age males are on the upper lines, females in italics on the 

lower lines, The correlation coefficient is a statistic showing how 

closely one may predict one of two measurements from the 

other. It ranges from 0 to 1. Thus if there were no relation at all 

between height at age 5 and mature height, the correlation 

coefficient would be zero; if the height at age 5 told one exactly 
what height at maturity would be then the correlation would be 
1. Neither of these things occurs; the truth lies in between and 
the actual correlation is about 0-8, This does not imply that one 
can predict the mature height from height at age 5 to the extent 
{in some sense) of 80%, since the correlation coefficient does not 
rise in a linear way, but proportionate to its square. Thus, in 
slightly more statistical language, a coefficient of 0-8 implies 
that not 80°, but 64°, of the adult variation of height is accounted 
for by height at age 5 or is implicit in it; 36%, of the variation still 
remains. This implies that considerable inaccuracy in predicting 
the height of a given individual is still present. 

The measure of the limits within which our predicted value 
will lic is given by the standard deviation around the predicted 
value. The standard deviation of the height of adult men is 
about 65cm. This means that 95% of adult men lie within + 
2*6S=13-0 cm around the average height. If now we know the 
height at age 5, we can predict the height of an individual with 
a diminution of these limits, specifically to 6-5 x /0-36=6-5 x 
0-6=3-9 cm. Thus the limits of individual prediction have 
narrowed to 3-9/6-5 x 100 or 60% of what they would be if we 
had simply to guess the adult height without anything to go on. 
The figures on this page present our results in these terms. The 
vertical scales are labelled to show the percentage of uncertainty 
remaining, hence nearly 100°, at birth and 0% at adulthood. 

These charts are based on children followed till growth had 
ceased, as judged by a gain of less than | cm in height over the 
last measurement interval of at least | year. Most of the mature 
heights were taken at ages 17, 18 or 19 in girls and 18, 19 or 20 
in boys. A problem arises with children who reach mature height 
relatively early and then leave the study. If values for them are 
omitted at later ages the correlation becomes erroneously biased. 

Hence we have continued the same mature value for subsequent 


years; thus if a boy attained mature height at 16 and then quit 
the study, we have put in the 16-year-old values at 17 and 18. 
This will slightly increase the correlation at the upper ages for 
such measurements as weight, skinfolds and arm and thigh 
circumferences where diminution of size could actually occur; 
however, the error in this direction is less than the error in the 
other direction incurred by omitting their values altogether. 
About half of the children were followed from | month after 
birth and half from an age varying between 4 and 8 years. The 
total numbers are given in the table, All were healthy. 
Length at | month of age (Fig. | this page, table this page) has 
a low correlation with mature height. During the first year the 
correlation rises greatly, but it is still only about 0-65 at age 1-0. 
By age 2-0, however, it is around 0:75 and by age 3-0 it is nearly 
0-8; to a considerable extent mature height is now determined, 
given adequate later environmental circumstances (which all 
these charts assume throughout). From this age the coefficient 
rises only slightly, to reach about 0-85 immediately before 
puberty. During the years of adolescent spurt the coefficient 
drops, simply because some children have early and some late 
spurts and this makes prediction of mature height inefficient 
unless one knows whether the spurt has occurred or not. 
(Prediction can still be made, but bone age must be used instead 
of, or together with, chronological age in the equations set forth 
in Tanner et al., 1975b.) The age curve of these coefficients tells 
us, then, first, that length in infancy is not much of a guide to 
mature height, and second, that considerable independence 
exists between height gain up to puberty and height gain during 
puberty, for a correlation of 0-85 implies that the width of the 
limits of prediction for an individual have been diminished only 
by 50%, as shown in the figure. There are individual differences 
in the amount of the adolescent gain which are rather 
independent of the amount of growth before the spurt (and 
perhaps are governed by whether or not the parents had a large 
spurt, though we have no evidence about this). 

The other charts are constructed in the same way. Figures 3 
and 4 show that what is true for height is almost equally true for 
its components, sitting height and leg length, though the latter 
takes a little longer to reach its stable position after birth, 
especially, itseems, in girls. It also has a lower dip at adolescence. 

Biacromial diameter (Fig. 5) attains a correlation of only 0:75 
before puberty; so the amount of the spurt is of greater 
importance in its final determination. Biiliac diameter (Fig. 6) 
is better predicted before puberty in boys though not in girls, in 
whom the correlation is very similar to that of biacromial 
diameter. Skinfold has lower correlations and a much more 
gradual rise, reflecting the much greater lability of fat, which 
can actually be lost as well as gained during growth. 


Figs 1-8. In all figures the vertical scale represents the percentage of uncertainty remaining: girls (0 --- 0); boys (e—e). 


120 








ort Tamla Tire Urs Trae Vs Ge tae De pan haa 


Ss 


Sitting height 


SUshsesus 8. 88 


8 


° 


Leg length 


SE See sees. SS Sis 








Correlation Coefficients of Measurements at each Year with Adult Measurements 
(top row of each pair: boys ; bottom row of each pair: girls) 


Age Height/ Sitting Leg Biacromial Biiliac Weight Triceps No of 
(years) length height length diameter diameter skinfold Cases 
0-08 0-33 0-14 0-50 0-30 0-36 0-15 a 

0:27 O19 O19 O26 O13 —0-01 3 
0-50 0-58 0-47 0-48 0-54 0-57 = 0-08 43 
0-60 0-48 0-43 ON 022 On % 
10 0-71 0-71 0-57 0-59 O61 —014 % 
0:60 0-56 0-34 O49 0-42 0-07 3 
20 0:80 0-60 0-71 0-56 077 0-76 027 40 
0-66 0-59 0-57 0-70 O45 0-63 0-00 i] 
30 0-81 0-72 0-73 0-65 0-72 0-80 43 49 
0:75 0-70 0:60 0-70 0-57 0-76 0-09 39 
40 081 0-76 0-75 0-69 0-35 0-75 0-22 55 
0:75 0-65 OSI 071 0-72 72 O16 50 
5-0 083 0-75 0-79 0-68 0-86 0-75 0-45 66 
0-75 0-74 0-57 0-74 0-74 O71 O09 59 
60 0:83 0-75 0-81 0-72 0-90 0-79 0-51 73 
0:78 0-78 0-68 0-68 0-71 0-68 0-30 65 
7-0 0-84 0-78 0-81 0-72 0-87 0-76 0-59 B 
0-79 0-79 0-73 0-70 071 O61 O35 72 
8-0 0:87 0-80 0-87 0-74 0-90 0-78 0-68 19 
O81 0-82 0-77 0-69 0-72 06! O31 75 
9-0 0:89 0-81 0-88 0-72 0-88 0-76 0-60 81 
0:77 0-79 0-73 0-71 0-74 O61 0-39 75 
10-0 0-88 0-82 0-87 0-75 0-88 0-76 0-70 88 
0-73 0:75 0-70 0-72 0-74 661 O45 %6 
11-0 0-87 0-82 0-86 0-73 0-85 0-69 0-66 92 
0:67 0-71 0-69 0-65 0-69 0-58 0-34 %6 
12-0 0-83 0:80 0-83 0-74 0-85 0-69 0-63 95 
0:67 0-66 0-72 0-66 0-65 0-59 O44 76 
13-0 0-73 0-68 0-78 0-67 0-83 0-64 0-62 93 
0:73 0-71 0-84 0-70 0-70 0-63 0-47 7. 
14-0 0:70 0-64 0-78 0-66 0-82 0-63 0-68 a9 
0-85 0-79 0-93 0-73 0-78 0-69 OSS 72 
15-0 0-81 0-70 0-91 0-72 0-89 0-71 072 88 
0:94 0-89 0-97 0-86 0-88 0-80 0-63 72 
16-0 0-94 0-84 0-98 0-83 0-95 0-84 0-70 87 
0-98 0-95 0-99 0-94 0-94 0-90 0-71 71 
17-0 0-99 0-95 0-99 0-93 0-97 0-92 0-84 89 
1-00 0-97 0-99 0-96 0-96 0-93 0-79 71 
18-0 1-00 0-97 0-99 0-97 0-98 0-96 0-88 85 
1-00 0-98 0-99 0-97 0-97 0-93 0-78 57 
19-0 1-00 0:97 0-99 0-97 0-99 0-97 0-89 82 





italic numbers = girls 


It is clear from these charts that size of the body, which is 
represented by the skeletal measurements, is quite highly 
predictable (as fatness is not). In the remaining chart, (Fig. 2) 
the sum of sitting height, leg length, biacromial and biiliac 
diameters is plotted (actually the sum of the standard deviation 
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scores of the measurements, so that they are all reduced to the 
same scale). The curve followed, which is very similar to but 
slightly above that for height, represents the predictability of 
mature size (excluding fatness). Evidently, the predictability is 
reasonably high after age 2. 


o Gatal tt 


10 Weight 7 


88 388 





Triceps skinfold 


SESEPESNS Bess. 8s. 





Figs 1-10. Vertical scales: Figs 1-4 = percentage of uncertainty remaining; Fig. 5= Kyiscromiati Fig. 6= Kputinc! Fig. 7= Kieg tengins Fig. 8 = Kneight 
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Predictability of Shape 


Assessing the predictability of shape is more difficult. The 
mathematics of measuring shape can be complex, but we have 
used simple methods, depending only on SD scores. 

Ifa boy aged 6 has SD scores of +2, 0,0 and —2 in sitting 
height, leg length, biacromial and biiliac diameters then he has 
a long back for his legs and small hips for his sitting height or his 
biacromial diameter, compared with other 6-year-olds (whose 
mean scores will be 0, 0, 0, 0). If, at maturity, he has the same 
SD scores (in relation to all mature boys) then neither his size 
nor shape have altered relative to those of other boys. If his 
Scores are +3, +1, +1, —1, his size has increased by ISD but 
his shape has remained the same (since ISD has been added to 
€ach measurement). If his scores become, +2, 0, —2, 0 then he 
has changed shape, his hips being much larger, relatively, than 

elore and his shoulders, relatively, much less, but his overall 
Size (which is represented by the sum of the SD scores) has not 
changed; it is still average, as it was at age 6. 

By these calculations we obtain some insight into the 
Sonstancy or otherwise of skeletal shape during childhood. To 
See how biacromial diameter changes relative to the other 
measurements we have calculated biacromial SD scores at each 
“© and subtracted from them the average of the SD scores of 
eo height, leg length and biiliac diameter at the same age, If 

' es are large, the difference is positive— if small, the 
— ee to see whether large shoulders stay 

ee ae the aie of these 
Sees Success| ‘ith those at maturity, 
gs aaa a height on the Page opposite, have plotted 
4 the ees ing predictability (Fig. 3, this page). At age 
Predictabiti aay aa with adult status is about 0:6 and the 
us before puber ete without any drop at adolescence. 
lite highs das correlation reaches 0-75 to 0-8, which is 
: radeon ‘ing correlation of biacromial 
ively wise lult value. It seems therefore that 
well ite, t than an De Predicted from age S or 6 just as 
Figure | shows the vely large size, 
7 e ‘Same curve for sitting height, Fig. 2 for leg 


and Fig. 4 for biiliac diameter. The correlations for 


nearer 0-7 than 0-8, arian stature, i.e. 





stature relative to the two body breadths only (not illustrated) is 
also less predictable than absolute stature up till about age 8. 
After this, predictability is a little higher with no great drop at 
puberty. At adolescence there is less reassortment of skeletal 
linearity than of skeletal size. In general, though skeletal shape 
may take a little longer to settle into its groove than skeletal size, 
after about age 8 it is fixed to just about the same degree. 

We return now to the difficulty shown on pp. 116—1I19 in 
estimating adult somatotype from appearance at age 5 or 6. At 
least some aspects of shape-skeletal shape, shorn of muscle and 
fat-are predictable, if not quite so easily from age 5, at least 
from age 8. Thus the problem does not seem to be so intractable 
asit appeared, and indeed Walker's correlations formesomorphy 
and ectomorphy on p. 117 agree with our results here. 

The remaining figures on this page show how boys of extreme 
somatotypes as adults changed in shape during childhood. Let 
us first consider changes in biacromial diameter relative to the 
three other skeletal measurements. We want to consider changes 
occurring in single individuals, e.g. ““At age 5 was this boy's 
biacromial diameter as prominent a feature of his physique as 
it was at age 20?” To see the change from age 5 to 20, we 
calculate the SDs for biacromial at age 5 and 20 and subtract the 
latter from the former. If the difference is, say, +1 then the 
child had a larger shoulder width relative to his group of children 
at 5 than he did at 20. This may be due to a size change, 
however. So we now calculate the same changes for the other 
three measurements and then see if the shoulder width relative 
change is greater or less than the average of the changes of the 
other three. If greater, then the boy in question was at age 5 
broader-shouldered than he was as an adult. The mathematical 
formula is as follows: Kpise= Pipisc—4(Doint Doi t+ Dy) where 
Poiac Fepresents the (SDs at child age less SDs at adult age) for 
biacromial, D,,,, the same for biiliac etc. and Kyiac is the relative 
shape change we wish to measure. 

Figure 5 shows the values at successive ages for Kj,,.-, not for 
an individual but for the means of the six extreme mesomorphs 
(m----m), six extreme ectomorphs (a~——) and five extreme 
endomorphs (e——e), illustrated on pp. 116-117. The most 
striking feature of the chart is that the mesomorphs have much 
less prominent shoulders as children than as adults: only at 
puberty does their line swing back from negative towards zero, 
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which represents their adult status. Thus we must not expect to 
find such relatively prominent shoulders in 5-year-old meso- 
morphs. The differences between the other two groups are less; 
endomorphs have slightly more impressive shoulders as children 
than as adults, ectomorphs the reverse. 

Figure 6 shows the situation for biiliac diameter; Figure 7 
shows leg length. The endomorphs have strikingly short legs as 
children, even compared to their build as adults. Mesomorphs, 
on the contrary, keep very much the same proportions of leg to 
rest of skeleton. Figure 8 shows stature relative to the two 
widths. The three groups differ considerably; mesomorphs are 
more linear as children than as adults, the ectomorphs about the 
same and the endomorphs less linear. 

The four charts show that the extreme endomorph at age 5 
will have relatively shorter legs, lower height, and wider body 
breadth than later; his endomorphic physique will appear 
exaggerated. In contrast, the extreme mesomorph will have a 


Figs 9 and 10 = relative shape change in SD units 
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Fig. 10. 


deceptively linear physique and relatively smaller shoulders and 
so, perhaps, be particularly difficult to spot. 

Finally, in Figs 9 and 10 the curves for two individuals are 
shown. Both are high in mesomorphy:; Fig. 9 is subject no. 8 
somatotype 352 (see p. 22) and Fig. 10 subject no. 9 somatotype 
354 (see p. 24). Height, sitting height, leg length, biacromial and 
biiliac diameters are plotted. Both show the less impressive 
biacromial diameter characteristic of mesomorphs in childhood, 
but in another way they are in contrast. The lines for subject $ 
in Fig. 9 spread over a much wider range than those for subject 
9 in Fig. 10. This implies that, as a child, the first subject 
deviates in a variety of directions from his adult physique much 
more than the second child does. The spread of the lines 
measures changes during childhood in what Sheldon called 
“dysplasia” and Renaissance artists “disproportion”. Its study 
should certainly tell us something about the biological control of 
shape. 
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Chapter 3. Variations of Growth and Development at Puberty 


There are very large variations in the ages at which the various 
manifestations of puberty occur in girls and boys. These 
variations take three forms. 

1, Early or late occurrence of puberty as a whole. / 

2. Differences in timing between different sequences, 1.¢. 
say, pubic hair early in relation to breasts, or peak height 
velocity (PHV) early in relation to testis enlargement. 

3. Differences in the rapidity with which each individual 
sequence progresses; that is, between the time taken by 
one girl to pass from the earliest breast bud to an adult 
breast compared with the time taken by another who 
starts breast development at the same age. 

The top two rows of pictures on p. 123 opposite (Figs | and 2) 
illustrate strikingly the first type of variation. The three boys are 
all aged exactly 14-5 years; the three girls are all exactly 12-8 
years. The first individual in each series shows no signs of 
puberty and the last is practically mature. Below the figures are 
the panels for charting secondary sex character development, 
placed over the height velocity charts (Figs 3 and 6, p. 123). In 
each panel only the carliest-maturing and latest-maturing 
individuals have been plotted, leaving out the middle individual 
for reasons of clarity. 

Though the development of secondary sex characters such as 
breasts and pubic hair cannot be measured quantitatively, like 
height, the semi-quantitative scales illustrated on this page may 
be used (Figs 1, 2, 3). Breasts and pubic hair in girls and penis- 
with-scrotum and pubic hair in boys are rated on scales of | to 
5, 1 representing the pre-pubertal status and 5 the young adult 
condition, Axillary hair (not shown here) is rated on a 3-point 
scale, | being no hair, 3 an adult quantity and 2 intermediate. 
The testis size is measured by comparison with a series of 
models, illustrated below (Fig. 4), called the Prader-Zachmann 
orchidometer (Zachmann et al., 1974). The comparison is made 
by palpating testes and models successively. The models are of 
volumes | ml to 25 ml. Pre-pubertal testes are either size | or 2, 
or occasionally 3, whereas adult testes are usually 15, 20 or 25, 
though occasionally 12 ml may represent an adult figure. In the 
height velocity chart (Fig. 3, p. 123) only two sizes are given for 
reasons of space. The size 4 ml is chosen because it represents 
the first pubertal increase, and 12 ml because it is a size reached 
by all normal adult males. 


Figure 4 shows the Prader-Zachmann orchidometer. Figure 5 
(centre) shows centiles for testis size in a normal West European 
population using this method (Taranger ef al., 1976; van 
Wieringen et al., 1971). The testis size recorded is the size of the 
model to which the testis most closely approximates (whether it 
is a little more or a little less). 

Figure 6 (far right) shows height-attained charts of two boys, 
one early and the other late in maturing. Both are about the 
same height before puberty, The effects on the late maturer of 
such a drastic falling behind (not only in height, but in strength 
and sexual development also) can easily be imagined. Yet the 
falling behind is temporary; eventually both reach the same 
adult height. This is true in general of early and late maturerers; 
there is no correlation between final height and age of pubertal 
events, nor between final height and age of peak height velocity, 
cither in boys or in girls, 
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Fig. 1. 


The genitalia development stages, illustrated above, are as 
follows: 

Stage |. Pre-adolescent. Testes, scrotum and penis are 
about same size and shape as in early childhood. 
Stage 2. Scrotum and testes are slightly enlarged. The skin 
of the scrotum is reddened and changed in texture. There 
is little or no enlargement of the penis at this stage. 
Stage 3. Penis is slightly enlarged, at first mainly in length. 
Testes and scrotum are further enlarged than in stage 2. 
Stage 4. Penis is further enlarged, with growth in breadth 
and development of glans. Scrotum is further enlarged than 
in stage 3, and scrotum skin is darker than in earlier stages. 
Stage 5. Genitalia are adult in size and shape. 





Fig. 2. 


The pubic hair stages, of which stages 2-5 are illustrated 
above for boys (A) and girls (B), are as follows: 
Stage 1. Pre-adolescent. The vellus over the pubes is not 
further developed than that over the abdominal wall, i.e. no 
pubic hair. 
Stage 2. There is sparse growth of long, slightly pigmented 
downy hair, straight, or slightly curled, chiefly at the base 
of the penis or along the labia. 
Stage 3. The hair is considerably darker, coarser and more 
curled. It spreads sparsely over the junction of the pubes. 
Stage 4. Hair is now adult in type, but the area covered is 
still considerably smaller than in the adult. There is no 
spread to the medial surface of the thighs. 
Stage 5. The hair is adult in quantity and type with 
distribution of the horizontal (or classically “feminine™) 
pattern. Spread is to the medial surface of the thighs, but 
not up the linea alba or elsewhere above the base of the 
inverse triangle. 
In about 80% of men and 10% of women the pubic hair spreads 
further, but this takes some time to occur after stage 5 ha$ been 
reached, When it does happen, the pubic hair is rated 6, a 
terminology which retains the uniform rating for males and 
females on the 5-point scale and at the same time places this 


longer-term development beyond the more concentrated period 
of adolescence. 
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Fig. 3. 


The breast development stages, illustrated above, are as 
follows: 
Stage |. Pre-adolescent. There is elevation of the papilla 
only. 
Stage 2. Breast and bud stage. There is elevation of the 
breast and the papilla as a small mound. Areolar diameter 
is enlarged over stage |. 
Stage 3. Breast and areola are both enlarged and elevated 
more than in stage 2, but with no separation of their 
contours. 
Stage 4. The areola and papilla form a secondary mound 
projecting above the contour of the breast. 
Stage 5. Mature stage. Only the papilla projects, with 
areola recessed to the general contour of the breast. 
In some girls stage 4 development never occurs. When it does 
occur, it may persist well into adulthood. Thus stages 4 and 5 are 
not distinct in all girls. 


Fig. 6. 





The three boys shown above (Fig. 1) aged 14-5 have ratings of 
genitalia (penis-with-scrotum), pubic hair and axillary hair of 
111, 332. and 553 respectively. The testes sizes (right and left) are 
2/2, 12/12 and 20/20. The three girls (Fig. 2) aged 12-8 have 
ratings for breasts, pubic hair, axillary hair and menarche 
(0=absent, 1=present) of 1110, 3220 and 5531 respectively. 
The details of the timings of these secondary sex character 
developments are shown in the upper portion of Figs 3 and 6. 
Centile ranges are given for the ages at which normal 
individuals are found in a certain stage, for example the stage 
which stretches from the first moment at which the appearance 
B2 arises to the moment of its transition to the appearance B3. 


= Fig. 3. 








Fig | (left). Boys. 


The moment of first appearance of a stage is, of course, 
impossible to pinpoint with absolute accuracy, but the termi- 
nology is important; B2, B3, B4 and so on represent moments of 
transition into the new stages. The stages, therefore, are best 
called B2+, B3+, B4+ etc. and stretch from the transition 
points B2 to B3, B3 to B4 and B4 to BS. BS+ is open-ended, 
Since that stage continues indefinitely, The labelling of early 
maturation as the 97th centile and late maturing as the 3rd 
centile is arbitrary; the reverse would have been just as correct. 
Each time the individual is seen a rating is made, as shown in 
the chart. The average of all the ratings of stage B2+, for 
example, (available only when B3 is reached) may be taken as 


Fig. 4. 
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Fig. 2 (right). Girls. 


the age at which the individual was “typically” in stage B2+. If 
the age of transition is wanted, then the best estimate would be 
an age half-way between the last rating B2+ and the first rating 
B3+. 

The height velocity curves of the three boys (Fig. 3) and three 
girls (Fig. 6) are shown, together with their curves of RUS bone 
maturity scores (Figs 4 and 5). The three boys had their peak 
height velocities at 12-5, 14-5 and 16-5 years respectively and 
effectively finished growing in height at ages 15-5, 17-5 and 19-5 
years. The three girls had peak height velocities at [1-0, 12-0 and 
14-0 years and their ages of menarche, indicated by arrows in 
the chart, were 11-6, 13-0 and 15-0 years. The bone maturity 
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scores show the early, middling and late maturation of the bones. 
In the boys the late maturer is ahead of the middling maturer till 
age 14. Though this is relatively unusual, it illustrates the point 
that the later stages of skeletal maturation are under different 
influences from the earlier ones and thus progression after age 
14 in boys and 12 in girls is to a considerable degree independent 
of progression earlier. Boys and girls who lack sex steroids have 
RUS bone ages which stick indefinitely at about 14 “years” and 
12 to 13 “years” respectively, unless testosterone or oestrogen is 
administered. Thus, in a late developer the RUS bone age may 
reach this far and then pause, awaiting the advent of the 
hormonal increase. 
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Variation in Timing at Puberty (Boys) 


This page shows in the top two rows the variation in timing 
between the developmental sequences of the different charac- 
teristics of puberty (pubic hair, genitalia). In the bottom row is 
shown the variation in the rapidity with which a single sequence 
(such as pubic hair) is completed. 

Top row: (Fig. 2) Boy (Pi) with genitalia developing early 
compared with pubic hair. Pictures are at 13-5, 14-0, 14-5, 15-0 
and 15-5 years and ratings of genitalia and pubic hair are 3,1; 
3.4; 4,1; 4,3; 5,4. Peak height velocity is at 14-5 years (40th 
centile of timing). The ratings are plotted in Fig. |. 

Middle row: (Fig. 4) Boy (P2) with pubic hair developing early 
compared with genitalia. Pictures are at 12-0, 12-5, 13-0, 13-5 
and 14-0 years and ratings of genitalia and pubic hair are 2,1; 
3,3: 4.4; 5,5; 5.5. Peak height velocity is at 13-5 (60th centile of 
timing). The ratings are plotted in Fig. 3. 

Bottom row: The first comparison (Figs 5 and 7) is between fast 
and slow development of genitalia ; the second comparison (Figs 
6 and 8) is between fast and slow development of pubic hair. In 
each comparison the middle picture represents the first occasion 
on which the rating 2 was given ; the first picture is a year earlier 
(for comparison with the second to illustrate how the diagnosis 
of stage 2 is made) and the third picture | year later. Genitalia: 
ratings |, 2,5 and ratings |, 2, 3. Pubic hair: ratings |, 2, 5 and 
ratings 1, 2, 3. The rating PH2 is hard to see in photographs, but 
clear on the subject himself. 
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Fig. 4 (left to right). Subjects nos P6, 44 (pre-puberty); P6, 44 (post-puberty). The photograph of no. P6 on the far left has been x 
enlarged so that her biiliac diameter equals that of no. 44 in the adjacent photograph. The two right-hand photographs were then 2 
enlarged using the same magnification. Note greater increase in shoulder width at puberty in no, P6. 








3.4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
Fig. 5. 








Fig. T eft to right). Su 


‘ agers her leg length equals that of no. 39 in the adjacent photograph. The two right-hand prints were then enlarged 128 478 ete 


ek St re ed 
Jengu senvnreeMNbS 68 Te DB 
Same magnification. Lines have been added to emphasize the greater increase in leg length at puberty in no. 39. Fig. 8. 


SD Siewert Leg Lar tam 5) Saray Magee 


SEACH LOL ESSE 


bjects nos P7, 39 (pre-puberty); P7, 39 (post-puberty). The photograph of no. P7 on the far left has been 








GIRLS Heaght 


g 


a 


pore 





150+ 
me 
emer 
vase 


140- 














{/ a coxbxe ns 
50} Age, years 
LE got pee ie — Jd + 
T23s456789D RBH S HT BD 
Fig. 3 

cm 

46 = 

44 Biacromial 
| 

42 | 
| 

40 

38} | 
| 

36 

34 

32 
| 

30 | 

28 

26 

24 

n\ 

20 |- 

sa[ 

Age, years 
16 











234567 8 9 1011 12 13 4 15 16 17 18 19 20 21 
Fig. 6. 


Variation in Size and Shape Changes Caused by 
the Adolescent Spurt (Girls) 


The first pair of subjects (P4 and P5) illustrate changes in height 
centile position at puberty (Figs |, 2, 3). Subject no, P4 rises 
from the 50th to the 75th centile while PS drops from the 80th to 
the 50th. The height velocity curves show that in this instance 
the mechanism is not the same as in the pair of boys illustrated 
in Fig. |, p. 126, The height spurts in the girls are quite similar 
in intensity, but one takes place much earlier than the other. 
Figure | shows the girls at age 8-5 and maturity. 

The second row (Figs 4, 5, 6) shows relative differences in 
Shoulder and hip width change. Subject no, P6 has a large 
increase in biacromial diameter, from 50th to 80th centile, with 
a constant biiliac centile position. Subject no. 44 sinks a fraction 
in biacromial centile and rises in biiliag. Girls show this shape 
differentiation much less clearly than boys, and our sample of 
Birls is also rather smaller than that of boys. The pictures show 
the comparison, with the pictures enlarged to give equal biiliac 
diameter at the first age. 

The third row (Figs 7 and 8) illustrates differences in leg 
length and sitting height. Subject no. 39 has a large increase in 
Jeg length while staying at a nearly constant centile position in 
Sitting height; subject no. P7 stays practically constant in leg 
length and increases slightly her centile position in sitting 
height. The pictures have been enlarged to give the same leg 
length in the first pair. 
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Chapter 4. Growth of Twins and Siblings 





Age, years 6.0 6.0 9-0 9.0 12:0 12:0 15-0 15.0 


Fig. 1. The left subject of each pair of twins is no. 45; the right no. 61. 
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Fig. 2. The left subject of each pair of twins is no. 45; the right no. 61. 
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A pair of monozygotic twins followed from age 6 to maturity SF | 
(subjects 45 and 61). All aspects of growth show great similarity; 90 7 ] 
menarche occurred in the same week in both twins, though no. = 6 | 
45 was very slightly ahead in development of breasts and pubic 5 
hair, as also in her height spurt. The height velocity curves are 70h) 4 j 
similar {even to the small increase at age 9) except that no. 61 /. 3 / 335 
has a higher peak. The sitting height/leg length chart (Fig. 5) 60} a | a 
shows slightly greater differences in sitting height than in leg rl | Yours nO hemsertan Lowey ton 10 Mmarees “4 
length; both girls have relatively short legs. Birth-weights were ahi Spee j Le es She bere 
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both 2320 g. The growth curves of their three sisters are given 12a4 567690 NDE UW 15 6 17 8 9 ae 
on pp. 132-133. Fig. 3. subject 45; @ subject 61. Fig. 4. © subject 45; @ subject 61. Fig. 5. 0 subject 45; e subject 61. 
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Fig, 2. The left subject of each pair of twins is no, 62; the right no. 63. 
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Identical Twins Subjects Nos 62 and 63 


Another pair of monozygotic twins (subjects 62 and 63) showing 
a difference in size but a similarity in shape. The height 
difference was about 3 cm at all ages from 8 to maturity and was 
associated with a difference in prenatal growth as represented 
by birthweights of 2040 g and 1930 g (no. 62, firstborn, and no. 
63, secondborn, respectively). No. 62 is slightly ahead of no. 63 
in skeletal maturity and has menarche 0-2 years earlier but this 
only accounts for a small fraction of the height difference. In 
breast and pubic hair development no, 62 is also slightly earlier, 
but in age at peak height velocity the twins are equal. Oddly, the 
height difference is initially due chiefly to a difference in leg 
length, but this disappears at puberty to be replaced by a greater 
difference than previously in sitting height. Thus, at first, no. 62 
has proportionately the longer legs and from age 15 to 18 no. 63 
does; but by age 19 the proportions have become identical in the 
two, and very close to average 

Biacromial diameter (not shown here) is about | cm greater in 
no. 62 from 8 to maturity and biiliac diameter is some 0:5 cm 
greater. Body shape and facial features were so similar, however, 
that few people could tell the twins apart; they took each others 
places in swimming competitions and in the classroom without 
anyone realizing 
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8 












wo © S2H5EG 
8 


J 
18 208 15385 BES 





123456785 90N RUNS ET BW 
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Fig. 6. © subject no. 64; @ subject no. 65. 


Non-identical Twins Subjects Nos 64 and 65 


A pair of non-identical twins, subjects 64 and 65, who differ the chart. After each fall in velocity there was a period of catch- 
genetically as much as sisters. Subject no. 65 weighed 2300 g at __up. In terms of annual increment the peak height velocity of 9. 
birth and subject no. 64, 2270 g. They were virtually the same 65 was at exactly average age, and at exactly the S0th centile 
height until puberty, but then a large difference appeared and level that of no, 64 was 2 SD late, but also at the 50th centile 
when no. 65 reached menarche at age 13-5 she was 8 cm taller 
than no. 64, who reached menarche only at 14-9 years. At age 17 
however, no. 64 had caught up in height and was finally about 
lcm taller. These twins, then, are a classical example of the 
family dynamics of growth, with one child a late developer, who 
falls behind but eventually overtakes her sister. There were two 
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Non-identical Twins 


Subjects Nos 64 and 65 
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Fig. 2. © subject no. 36; 4 no. 66; @ no. 67. 
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Fig, 5. © subject no. 36; A no, 66; @ no, 67. 
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Siblings (Girls) 


Subjects 66, 67 and 36 are all sisters of the pair of monozygotic 
twins (nos 45 and 61) presented on p, 128, No. 66, the oldest, has 
a much greater adolescent spurt in height than nos 67 and 36, 
who resemble each other closely in height growth. The three 
height velocity curves, incidently, show a relationship between 
the age of peak velocity and the level reached at peak, which is 
the reverse of that usually found in a population. In this family, 
the sister with the latest spurt has the highest peak, The greater 
height spurt of no. 66 is about equally compounded of sitting 
height and leg length, in both of which she goes from being the 
smallest to the largest. From age 10 onwards nos 66 and 36 have 
very similar proportions of trunk and legs, while no, 67 has 
distinctly shorter legs, 

Considerable differences in shape between the sisters can be 
inferred simply from the measurement charts. Triceps skinfold, 
weight and biiliae diameter are always greatest in no. 67; no. 66 
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Fig. 3. © subject no, 36; 4 no, 66; @ no. 67. 
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Fig. 6. © subject no, 36; 4 no. 66; @ no. 67. 


Subjects Nos 66, 67 and 36 


is least in triceps skinfold and weight, but intermediate in biiliae 
diameter. In biacromial diameter all three lie between the 25th 
and 75th centiles and all end between the 60th and 70th, In bone 
maturity score all are most of the time between the 10th and 
75th centiles, At aige 12 the earliest to spurt is at the 60th centile 
for timing, the middle to spurt at the 25th for timing and the last 
to spurt is at the Sth. . 
In breast development, no, 36 is earliest and no, 66 last with 
no, 67 intermediate, In pubic hair there is little difference 
between nos 36 and 67, and no, 67 has her menarche earlier. No. 
66 has a more rapid transit through the breast and pubic halt 
stages than the others, in line with her larger height spurt. The 
pictures show considerable similarities in physique, particularly 
as regards the knock knees, No. 66 is a little more me 
than the other two subjects, however, and no, 67 is more 
endomorphie. 
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Fig. 5. @ subject no. 18; 4 no. 68; 0 no. 69. 
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Fig. 6, @ subject no. 18; A no. 68; 0 no. 69. 
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Fig. 9. a subject no. 70; a no. 49. 








23456789MD nH R2SBH EBT BD 
Fig. 3. @ subject no. 18; 4 no. 68; © no. 69. 


Subjects Nos 68, 69 and 18 ( Boys) 
49 and 70 (Girls) 


Three brothers, subjects nos 68, 69 and 18, are shown in the 
photographs (p. 135) and charts (this page), and their two sisters, 
subjects nos 49 and 70, in charts only (this page). 

The brothers have height curves that are similar in shape 
(Fig. 1). The oldest, no. 68, is slightly taller throughout 
childhood, but no. 69 catches him up at 18, because of a more 
prolonged height spurt. All have slightly longer than average 
legs for their sitting heights (Fig. 3) with final SD differences of 
between 1-0 and 1S. No. 68 has the greatest sitting height 
throughout. At maturity all have greater biacromial than biiliac 
diameters (Figs 4 and 5); in no. 69 the difference is considerably 
more marked, however, than in no, 18, In skeletal maturity, & 
in age of peak height velocity, all three are closely similar until 
late in adolescence (Fig, 6), They are less alike in genitalia and 
pubic hair timing; here no. 68 is clearly earliest and no. 69 latest. 
The pictures show a considerable similarity of physi, Wit 
no, 69 slightly more endomorphic than the other (wo. 

The sisters are the third and fourth ofthe sibship of five. The 
older sister, no, 70, was the taller at all ages and had an early 
very low-peaked height spurt. The smaller sister’s height spurt 
is a near average one. In proportions of trunk and legs, the 
smaller sister is also near average, while no. 70's legs are 
distinctly shorter. 
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Chapter 5. Growth from 20 to 35 years 
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Age, years Subject no. 71 Subject no. 72 
37 kg 


A few subjects were remeasured at 25, 30, and 35 years. Both subjects shown here are fairly central in somatotype; 71, a business manager, is more mesomorphic and less endomorphic than 72, a steel erector. Number 71 gained only 
from 20-35 and his height did not change; no. 72 gained 8-2 kg and 1-0 cm in height. Biacromial diameter increased 0-6 cm in both. 
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Subject no. 73, a non-manual worker, followed from 20 to 30, has a somatotype 4442, moderately central but substantial in endomorphy. 
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Subjects 74 (left) and 75 (right) are both high in mesomorphy. Subject 74, a carpenter, is 263 and grew 0-7 cm in height over this 20 to 25 period. Subject 75, an insurance broker, is more ectomorphic at 254; his height did not change. 
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Ject no, 76 (left) is relatively endomorphic, somatotype 443424. He gained 10-5 kg from 20 to 25, despite a manual job. Subject 77 (right) is of rather central somatotype (3434). From 20 to 30 he lost weight (1-6 kg) and did not 
change in height, but his latent endomorphy is beginning to produce its effect at 30 and control of food intake is necessary, in a way which would never occur in no. 75. 
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Chapter 6. Growth Disorders 
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iency. The remainder of the sibship consists of 
normal boys, and the parents are unrelated and of normal 
He was born following a normal pregnancy and labour, 
ight 2750 g (— 1-3 SD, allowing for mother’s height). 
tment was possible until he was aged 6-2 years, since it 
then that Human Growth Hormone (HGH) became 
e. From then till age 19-0, except for the period from 
0 years, he received HGH twice weekly by 
, mostly in a dosage of 20 1U/week. The 
r (65th) and mother (10th) are shown 
¢ irea within which their sons’ heights should 
‘times out of 100. Our subject just fails to reach this target 
probably because his height was initially so low, His 
’ a pene at2-1 years, < rapidly 
and will end at approximately the 
(Tanner, 
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circles represent height plotted against bone age. Thus delay in 
bone age is measured by the length of each horizontal line; it is 
3-5 years at the beginning of treatment, and 0-8 years when 
catch-up is essentially completed, at 11 to 12 years. Height 
velocity (Fig. 2) shows the detail of the catch-up. There is a very 
high initial velocity (equivalent to the average rate of a l-year- 
old infant) which decreases to reach the S0th centile after 5 years 
of treatment, The adolescent growth spurt is late, as is usual in 
these patients (Tanner and Whitehouse, 1975). The peak height 
velocity only reaches the 20th centile but this is a familial 
characteristic shown also by two of his normal brothers, The 
puberty stages of genitalia, pubic hair and testis size are all 
reached very late, beyond the 3rd centile limits. 

Sitting height and leg length (Fig. 3) show an equal reduction 
of legs and trunk before treatment, followed by a relatively 
swifter catch-up in sitting height, which is within normal limits 
after 3 years. This is a question of the tortoise and the hare, 
however, for leg length continues slowly to gain and in the end 
is nearer the ~2 SD line than is sitting height (except for sitting 
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Subject No. 78 


height at 19, clearly a product only of increasing obesity). 

Weight (Fig. 4) catches up to the 20th centile and then at 
puberty rises to unfortunate levels. Triceps skinfold (Fig. 5) 
decreases sharply when treatment starts, as it invariably does 
(Tanner and Whitehouse, 1967), but rises after 2 years of 
treatment to the 75th centile and increases sharply again during 
the 6 months off treatment. Thereafter it rises gradually to the 
97th centile. 

Bone maturity score (Fig. 6) is very low before treatment, as 
is usual, and on treatment catches up, reaching the 25th centile 
after 3 years, It then remains between the 20th and 25th cenules, 
a position corresponding approximately to the age of peak 
height velocity (10th centile in timing). Biacromial diameter 
(Fig. 7) catches up to the 10th and biiliac (Fig. 8) to the 50th. 

The first three pictures (side view, p. 139) represent the j 
of 2 years before treatment. The treatment catch-up is well 
shown, as is the late adolescent growth spurt, between 14 and 16 
years. The endomorphic physique is ciearly implicit from the 


coe j 


True Isolated Growth Hormone Deficiency 


40 5-0 6-2 7-2 


8-2 9-2 10:3 11-3 12:3 


Mes 
~~ 
~ + 
i ao Se 
a ee 
el 


et 
=e 
y 


A 
_——— 





a 
aa 
: 
; 
fetes lel). 
8-2 10:3 12-3 


Treatment was started at age 6-2. 
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True Isolated Growth Hormone Deficiency 


This subject also has true isolated growth hormone deficiency, 
but this time there is no family history of the disorder. 
Birthweight was 4100 g, pregnancy and labour normal. Treat- 
ment with HGH started at age 4-8. In this subject the catch-up 
velocity lasts only | year; thereafter height velocity (Fig. 2) 
remains at the 50th centile till 10-5 (apart from the 6 months off 
treatment which was followed by a minor catch-up). After this 
the velocity falls to the 3rd centile despite treatment. Puberty 
began spontaneously, with left testis size 4 ml at age 1S-3 (right 
is undescended) and is under way at the time of writing. It seems 
unlikely that this subject will reach a final height within the 
target area; his last prediction of adult height was 162 cm, which 
is exactly 3rd centile. Height predictions are invalid in growth 
hormone deficiency, however, in the sense that treatment 
progressively improves them; his pre-treatment prediction was 
150 cm. 

As in the previous subject, the proportions of legs and trunk 
‘are normal, with both equally diminished before treatment. The 
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Subject No. 79 


+1-4. However, the greater sitting height increment at puberty 
will probably result in a return to approximately average 
Proportions (Fig. 3). 

Biacromial diameter (Fig. 7) is initially very low and shows 
the same pattern of catch-up as height. Biiliac diameter (Fig. 8) 
is less depressed at the beginning of treatment and catches up to 
very near the 3rd centile. The triceps skinfold (Fig. 5) falls 
sharply on treatment and increases equally sharply when 
treatment is discontinued, which it was from 8-3 to 8-8 years. 
This explains why weight, unlike height, continues to rise during 
the 6 months off treatment. Skinfolds gradually increase before 
puberty. 

Skeletal maturity (Fig. 6) is below the 3rd centile before 
treatment, rises to the 25th after 2-5 years of treatment and then 
gradually falls back to the 3rd. The delays in bone age and in sex 
character development are in agreement; testis size 4 ml begins 
at the quite normal bone age of about 13 “years”. 

The pictures ow page 41 abow the lack of growth inthe 14 
years before treatment and the marked catch-up in the first 
interval after treatment starts. 





Subject No. 79 


True Isolated Growth Hormone Deficiency 
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Treatment started at age 4-8. 
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Isolated Growth Hormone Deficiency in One of Two 
Monozygotic Twins 


A pair of monozygotic twins, of whom one has isolated growth 
hormone deficiency, Birth was by Caesarian section at 38 weeks 
after a threatened abortion, The weight of the affected twin, no. 
80, was 3150 g and of the unaffected twin, 3030 g. The twins 
were first seen in the Growth Disorder Clinic at age 6-0 but had 
been measured by their parents since birth (simply because they 
were twins). In the height chart (Fig. 1) the two sets of 
measurements are separated by gaps in the curves. In the height 
velocity chart (Fig. 2) the velocity which includes change of 
technique and measurers follows the thin line. 

The twins differ in height velocity right from birth, and by 18 
months it should have been clear to the physicians consulted 
that they were dealing with some form of growth pathology. The 
unaffected twin’s height stays at the 10th centile most of the 
time, with height velocity averaging about the 25th. The growth 


hormone deficient twin has a low height velocity from birth 


onwards. On treatment he shows a catch-up, though not a very 


a ple 





SD Siteachai Leg Leryn teas 50 Sang eget 





234567890 N RUM EET Eo 
Fig. 3. @ subject no. 80; = no. 8}. 


kore 
100 





° 
t2345678930neUe SeereeD 


Fig. 6. @ subject no. 80; m no, 81, 


Subjects Nos 80 and 81 


The unaffected twin is about — | SD in both sitting height and 
leg length (Fig. 3) and the affected twin is well below -2SD. 
with both measurements proportionately reduced. Catch-up 
greater in sitting height than leg length and, indeed, if we allow 
for the slight depression in the leg length curve at the beginn!og 
of treatment, there is little catch-up in leg length at all 
Biacromial diameter (Fig. 7) shows a very marked difference 
between affected and unaffected, with a considerable catch-up 
‘on treatment. In biiliac diameter (Fig. §) both pre-treatment 
difference and treatment catch-up are less. a 

Weight (Fig. 4) isas expected, with the unaffected (win 08 
10th centile, as he is for height. Triceps skinfold is higher in | 
affected twin and drops sharply om treatment. Bone malifih 
score (Fig. 6) is just at the 50th in the unaffected twin and . 
Sains ihe td in oe Ante am Afi 2 ret ak rents 
affected twin has nearly caught up to . eee 

The pictures on p. 143 show the large discrepancy in *7° 

gradual reduction on treatment, 
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Isolated Growth Hormone Deficiency in One of Two Monozygotic Twins 
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Subject no. 80. Treatment commenced at 6:9 
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Fig. 6. 


heights and only 2 cm below mother’s height. This is despite the 
late start of treatment. 

Sitting height and leg length (Fig. 3) are about equally reduced 
when treatment starts and they catch up at similar rates. Leg 
length enters the centile limits earlier than sitting height, but 
finally sitting height just gets to within normal limits, with the 
difference between the SD scores dropping to + 1-0. 

Biacromial (Fig. 7) diameter is more depressed and has a 
bigger catch-up than biiliac diameter (Fig. 8), as in the male 
subjects, Biacromial ends at the 10th centile and biiliac at the 
30th. The weight curve (Fig. 4) shows how deceptive weight is 
as a measure of growth response, for it increases at just the same 
rate off treatment as on it, This is due, of course, to the effect of 
treatment on fut, seen in the triceps skinfold (Fig. 5) (and better 
in the subscapular skinfold, not illustrated here). Each time 
growth hormone is given the skinfold diameters diminish, and 
each time it is withheld the skinfolds increase. 
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Subject No. 82 


Bone maturity score (Fig. 6) increases each time growth 
hormone is given but remains very delayed, and full epiphyseal 
fusion has still not occurred at 20-6 years, although growth in 
height has ceased. Pubertal development is naturally much 
delayed, but takes place in a normal sequence, though very 
slowly. At 20-6, menarche has still not occurred, nor breast stage 
S, but pubic hair reached stage 5 at age 19-6 years. It is possible 
that this subject may have a partial deficiency of of gonadotrophins 
in addition to her growth hormone deficiency. The concurrence 
in the delay of menarche and epiphyseal fusion represents 2° 
example of the peculiar closeness in timing between skeletal 
maturity and menarche, which much exceeds that which exists 
between skeletal maturity and the stages of other 
characteristics (see Marshall, 1974; Marshall and Limong?, 
1976). 

The pictures on p. 145 show the response to treatment and the 
growth towards normality. 
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True Isolated Growth Hormone Deficiency Subject No. 82 
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This girl has growth hormone deficiency and a response to 
growth hormone which resembles that of the preceding subject. 
However, she also has a deficiency of gonadotrophins. All tests 
of thyroid function were normal, and there was no evidence of 
ACTH deficiency. The subject was second-born, of a normal 
pregnancy and labour, weighing 3630 g. Treatment started at 
age 11-7, but the bone age was only 6-9 “years”. As her father 
was small, he was tested with insulin hypoglycaemia for growth 
hormone deficiency, but had a normal response. 

The height curve (Fig. 1) shows an excellent and prolonged 
catch-up on treatment. During two periods off treatment height 
velocity is very much reduced (Fig. 2, open circles), Final height 
is actually above the average of the parental target. 

Since no signs of puberty developed and the bone age became 
practically stationary from 18-5 years onwards (see Fig. 6), hope 
of & spontaneous puberty was abandoned and ethinyl oestradiol 
was given at age 19-9, when height had reached the 3rd centile. 
The oestradiol caused a rapid increase in skeletal maturity and 
-" breast development, and a large increase in weight (Fig. 4), 
hese a folds (Fig. 5) and biiliac diameter (Fig. 7). However, no 

growth of pubic hair occurred. 
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Growth Hormone Deficiency plus Gonadotrophin Deficiency 
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Subject No. 83 


length ultimately reaches the mean value, but sitting height only 
to about —1-3 SD. 

Biacromial diameter ultimately reaches the 3rd centile. Biiliac 
diameter shows a huge increase following oestrogen treatment. 
Some of this is undoubtedly due to fat accumulation, but 
certainly not all of it, and it represents, rather, the specific 
action of oestrogen on the cells of the Y-shaped cartilage in the 
acetabulum to cause the female increase in hip width at puberty 
(Tanner, 1962), As we gave a relatively high dose of oestrogen 
this presumably caused a greater-than-usual hip width response. 
(We have seen a similar thing in shoulder width response (0 
large doses of administered testosterone in boys.) 

Weight and triceps skinfold show a large increase following 
oestrogen. Skeletal maturity is very much delayed before 
treatment, increases only moderately on growth hormone, and 
fails to progress beyond the score of 60 (corresponding to a bone 
age of 12-0) until oestrogen is given. Even after 4 years of 
oestrogen complete epiphyseal fusion has not occurred, perhaps 
because of the lack of androgens as indicated by continuing 
absence of pubic hair. 

The pictures show the steady height response and the excess 
weight put on with oestrogen in a girl whose physique was 
always high in endomorphy. 
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Treatment was started at age 11-7. 
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This boy has the same problem as the preceding subject, i.e., 
growth hormone deficiency combined with deficiency of gona- 
dotrophins, but not of TSH or ACTH. He was born to a 40-year- 
old mother by Caesarian section at 40 weeks after a trial labour. 
Birthweight was 3860 g. He had one brother, 17 years older, 
who died of malignant hypertension at age 19. 

Treatment with HGH started at 13-9 years, when the bone 
age was 9:0. This subject caught up in height (Fig. 1) by growing 
ata normal velocity fora prolonged time rather than by growing 
at a supranormal velocity for a short time. There was a period of 

_a year off treatment, when he scarcely grew at all. By the time he 
had reached the 3rd centile for height his growth velocity (Fig. 2) 
had fallen to 2:4 cm/year and his bone maturity score (Fig. 6) 
had been stationary for 5 years ata bone age of 13-4 “years”. No 

development had occurred. Testosterone was therefore 
"given jn’ dose of 250'mg testosterone ocnanthate cach month. 
At the same time growth hormone was administered and 
withheld in alternating 3-monthly periods asa test to see whether 
or not it was a necessary adjunct for the effect of testosterone on 
growth (see Tanner et al,, 1976b). 

e The height curve shows an increase from the 3rd to the 25th 

centile on testosterone plus half-the-time growth hormone, and 
height ends just at the mid-parent centile. In the height velocity 
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Growth Hormone Deficiency plus Gonadotrophin Deficiency 


curve (Fig. 2) the large points represent periods of testosterone 
plus HGH, the regular-size points represent periods of testoster- 
one only. Testosterone regularly causes a greater height increase 
when growth hormone is given simultaneously. 

Sitting height and leg length (Fig. 3) differ from those of the 
preceding subjects. At age 14, before treatment starts, both are 
decreased to the same degree. During the growth hormone 
induced catch-up, however, the legs grow at a considerably 
greater velocity than the trunk, and during the year off growth 
hormone (18-3 to 19-3), both practically cease growing. When 
HGH is restarted leg length at once accelerates, but sitting 
height responds very slowly. Consequently, when height reaches 
the 3rd centile at age 23, leg length is already above the mean 
(+0-5 SD), whereas sitting height is far below it (—4-1 SD). 
Testosterone increases sitting height somewhat more than leg 
length, so that by age 25 the two values are: leg length +1-2SD 
and sitting height — 2-8 SD with the difference in SD scores far 
beyond the limits of normal. Clearly we would have done better 
to have started testosterone earlier; though total height would 
have been lower, the proportions of trunk and limbs would have 
been more normal. Indeed if we had started treatment after 
bone age had been stationary for about a year (our usual 
practice) that would probably have been about right. (There 
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Subject No. 84 


were special family problems militating against us doing so in 
this case.) The question arises as to whether low level of 
testosterone and other androgens during pre~pubertal childhood 
is necessary for sitting height and leg length to grow in correct 
proportion. Proper control of patients like no. 84 requires careful 
monitoring of these measurements separately. 

Biacromial diameter (Fig. 7) remains very much below the 
3rd centile but keeps on growing gradually with a velocity 
sustained, if not actually increased, by the testosterone, 
Ultimately it reaches the 3rd centile. Biiliac diameter (Fig. 8) is 
not so small initially and ends at the 60th centile. Weight (Fig. 4) 
increases steadily to the Sth centile and triceps skinfold (Fig. 5) 
is between the 75th and 90th throughout, showing the usual 
response to growth hormone. 

Skeletal maturity progresses very slowly indeed with little 
catch-up apparent from the growth hormone, and remains 
nearly stationary at a bone age of about 13 “years” until 
testosterone is given, when it increases rapidly. Growth of penis 
and scrotum and development of pubic and axillary hair occur 
soon after testosterone is started. The testes remain pre-pubertal, 
size | ml; | ml. Beard growth is sparse. 

The pictures show the increasingly long legs as the pre- 
pubertal period continues, and the non-development of testes. 
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Figures 1-4 are subject no. 85 (boy). 
Figures 5-8 are subject no. 86 (girl). 
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Multiple Pituitary Deficiencies due to Craniopharyngiomas 


These subjects are a boy and girl with panhypopituitarism, i.e., 
lack of all pituitary hormones following the surgical removal of 
craniopharyngiomas. The boy (subject 85) was first seen at age 
5-9, immediately after the removal of the tumour. He was given 
thyroxine 0-2 mg/day and cortisone 5 mg/day, with phenobar- 
bitone; growth resumed for a time, but with progressively 
decreasing velocity. A year later symptoms of a space-occupying 
lesion returned, a second removal of the tumour was carried out 
and at age 9-4, a third removal. At this time he was slightly 
below the 3rd centile for height with bone age 18 months 
delayed. Growth hormone was given from age 10:9, (solid dots 
in the height velocity chart, Fig. 2) together with thyroxine 
0:1 mg/day, cortisone 25 mg/day and vasopressin (later stopped). 
A good catch-up ensued. There was a year off growth hormone, 
a second catch-up and then a falling velocity from age 14 to 16. 
This was apparently chiefly due to lack of vasopressin; when 
DDAYP was given with 0-2 mg/day thyroxine and 15 mg/day 
cortisone the velocity increased again to 7-0 cm/year. At age 
166 testosterone oenanthate was begun, in a dose of 50 mg 
monthly for 3 months, followed by 100 mg monthly. Cortisone 
was diminished to 10 mg/day and thyroxine and DDAVP 
continued. Height velocity increased to 10-3 cm/year and at 176 
he was approaching the 3rd centile for height, with pubic hair 


and axillary hair ratings of 4 and 1, and bone age 14-5. 

This boy's curves for sitting height and leg length (Fig. 3) 
resemble closely those of the preceding subject, who had growth 
hormone and gonadotrophin deficiency only. At first, sitting 
height and leg length are about equally affected, but as 
prepubertal growth proceeds, under the influence of HGH and 
the other replacements but without androgens, leg length 
velocity is restored to normal, but sitting height velocity remains 
low. By the time testosterone is started leg length is above the 
3rd centile, whilst sitting height is far below it. At age 17-8 leg 
length has reached —O0SSD while sitting height is still 
—3-6 SD. It is possible that continuing treatment will bring the 
difference of SD scores just to within normal limits again, but 
the legs will still be very long. 

Biacromial diameter (not shown), though responding to the 
testosterone, falls progressively further below the centiles and is 
—40SD at 17-8 years; biiliac diameter, in contrast, is a little 
below the 3rd centile at diagnosis and slightly above it at 17-8. 

The girl (subject 86) had a craniopharyngioma removed at 
age 8-1 and was given thyroxine (0:2 mg/day) and cortisol 
(10 mg/day) from then on, with vasopressin added at age 10-8. 
Growth hormone was started at 9-8 and there was a good catch- 
up response. There is a low velocity during discontinuance of 
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Subjects Nos 85 and 86 


growth hormone and a small catch-up on its resumption, This 
subject also shows a much greater response in leg length than in 
sitting height (Fig. 7). When the treatment was started both 
were equally depressed, but at age 16°8 leg length has reached 
— 1-3 SD and sitting height only — 4:1 SD. The difference in SD 
scores has reached the upper limit, Despite apparently adequate 
dosage of thyroxine, bone age advances very slowly and is only 
11-6 at chronological 16-8. Therapeutically there is 4 dilemma. 
Oestrogens do not have the sitting height stimulating effect of 
testosterone. Thus, if oestrogens are given now, height will stop 
short of the 3rd centile, but without too great a trunk-leg 
disproportion. If oestrogens are withheld for another Zyears, at 
her present rate of height growth, this subject will reach the 3rd 
centile, but have a worse disproportion of trunk and legs. S 

least oestrogens will start breast development. Ethinyloestrad! 

10 ug daily 3 weeks out of 4, rising in 6 months to 20 pg daily was 

started at age 168, with 5 mg norethisterone daily for 5 days 1? 

the off-oestrogen week being added later. 

Biacromial diameter (not shown) was much more depressed 
than biiliac, both at diagnosis and finally, just as in the Poy 
Biacromial stopped growing at —3-0SD, whereas bi nr 
reached the 25th centile. The pictures show the development 
the long legs in both subjects. 
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Primary Hypothyroidism 


The first of two children with primary hypothyroidism, showing 
the classical catch-up on thyroxine replacement. The subject 
came to the clinic complaining of short stature; she was 
constipated and felt the cold. Her school work, however, had 
not suffered. She had a low level of blood thyroxine and a high 
TSH, and responded well to treatment with thyroxine. The 
height curve shows the catch-up, which is as marked in bone age 
(open circles in Fig. 1) as in height. She ends at the 75th centile, 
exactly in the centre of the parental height target. Puberty occurs 
normally, at about the average age. Menarche is a trifle early, 
following bone age, which is by this time advanced; pubic hair 
and breasts are a trifle late. In the height velocity curve (Fig. 2) 


ngth is more depressed than sitting 
and has a slightly, er 
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Subject No. 87 


trunk and limb proportion is thus well within normal limits and 
the slight preponderance of limbs should not necessarily be 
attributed either to the disorder or its treatment, 

Biacromial diameter (Fig. 7) and biiliac diameter (Fig. 8) are 
both at the 10th centile when treatment starts, reach the 90th 
during the catch-up and end at the 75th and 60th respectively. 
Weight (Fig. 4) increases similarly, after an initial fall due to 
loss of myxoedema fluid, and triceps skinfold increases from the 
60th to the 75th centile after a similar initial fall. 

Skeletal maturity (Fig. 6) is very delayed initially and shows 
a very rapid catch-up to reach the 3rd centile alter a year of 
treatment. It then moves more gradually to the 75th centile, and 
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Primary Hypothyroidism 


A second girl with primary hypothyroidism. The height deficit 
(Fig. 1) at initial diagnosis was much worse than in the preceding 
subject. Thyroxine causes only a very transient loss of weight 
and skinfold, and the height velocity (Fig. 2) rises to high catch- 
up levels almost immediately. Skeletal maturity (Fig. 6) increases 
to above average in 2 years, but, despite bone age being in 
advance of chronological age, a perfectly normal final height is 
attained, being the 50th centile (see also Harnack ef a/., 1972). 
In this case there was an unusual discrepancy between bone age 
and age at menarche. Despite the bone age advancement, 
menarche occurred only at 13-9 (20th centile) and breast and 
pubic hair development were equally delayed. 

This subject had strikingly short legs relative to trunk from 


the time of diagnosis up to age 10. The difference between the 
sb acotea.rernaind at tha lower limits despite treatment, the 
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Subject No. 88 


growth curves of the two segments being parallel during the 
catch-up phase. From 10 onwards the legs become relatively 
longer, and at maturity sitting height (Fig. 3) was +1 and leg 
length —0-5 SD, a difference well within the limits of normal. 
There is nothing to indicate whether the final slight shortness 
the legs is a persisting fie hi oly rncertae St 
been alleged) or is simply a variation, . 

Biacromial diameter (Fig, 7), extremely reduced at diagnosis, 
shows a very rapid catch-up and ends at the S0th centile. Biiliac 
diameter (Fig. 8), never quite so small, also ends at the Sh. 
Weight (Fig. 4) does the same; triceps skinfold lies between 
50th and 90th, 

The first picture shows the classical appearance of frank 
hypothyroidism. The knock knees, very obvious in the second 
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Constitutional Growth Delay 


The first of three subjects with the diagnosis Growth Delay. 
This subject is very delayed and genetically fairly small, with 
parental height centiles averaging the 30th. She was the first of 
three children, born of a normal full-term pregnancy, birthweight 
2950 g. Endocrine studies were normal. She had no treatment 
except reassurance and psychological support. Frequently one 
or other of the parents of such patients has also been a very late 
developer, but this was not so in her case. 

The height (Fig. 1) and height velocity (Fig. 2) curves are 
normal in shape but grossly disordered in relation to age. Peak 
height velocity is 5-5 years later than average, that is about 
—6SD late. The height of the peak, as well as its shape, 
however, is quite normal. Menarche, at 18-3 years, is also 5 
years late, but occurs at quite the usual time in relation both to 
peak height velocity and to bone age (13-7 “years” at menarche), 
The relation of pubic hair and breast development to menarche 
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Subject No. 89 


and to the height peak is also within normal limits. 
Leg length is relatively greater than sitting height (Fig. 3). 3% 
in most predominantly ectomorphic such as this 
subject. Leg length ends slightly above the Soth centile while 
sitting height ends at the 3rd. The difference in SDs is finally 
+2-2 units, which is at the limit of normal. ; 
Biacromial diameter (Fig. 7)is small and never quite reaches 
the 3rd centile, while biiliac diameter (Fig. 8) ends at the 40th. 
Weight (Fig. 4) ends below the Jed. Triceps skinfolt (Fie 5) 
shows a much greater decline during the adolescent spurt 
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Constitutional Growth Delay 


A second subject with the diagnosis Growth Delay. Like the 
preceding subject, he is more delayed than genetically small; 
indeed his parents average the 40th centile for height. He was a 
first-born child, of normal pregnancy and delivery, weighing 
2950 g. He came to the clinic at age 9 complaining of being 
small for his age. 

‘His height (Fig. !) and height velocity (Fig. 2) curves are 
quite normal in shape but very delayed. Peak height velocity is 
= 2:2 years late, which agrees closely with the delay in bone age, 
and also with the delay in genitalia and pubic hair stages, all of 
which take place a little later than the 3rd centile. The amplitude 
of peak height velocity, however, is well above average and this 
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Subject No, 90 


subject's mature height predicted from height and bone age at 
the last occasion available, which was at age 18:8, is 162m. 
This is well within normal population limits, and very near the 
lower border of the target range of heights expected from the 
parents. 

Sitting height (Fig. 3) is initially relatively greater than leg 
length but at maturity the proportions are just about average. 
Biacromial diameter (Fig. 7) reaches the 10th centile, biiliae 
diameter (Fig. 8), the Sth centile, and weight (Fig. 4) the Sth. 
Triceps skinfold (Fig. 5) is throughout near average, Skeletal 
maturity (Fig, 6) is below the 3rd centile, but not nearly as 
delayed as in the previous subject. 
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Constitutional Growth Delay 


The last of our three examples of the very common diagnosis 
Growth Delay, traditionally but erroneously called “constitu- 
tional delay of puberty” by endocrinologists. Actually the delay 
antedates puberty by many years, as this subject in particular 
demonstrates. He was first-born, of a pregnancy complicated by 
pre-eclamptic toxaemia, with birthweight 2920 g at 40 weeks 
(—1:3 SD) and an uneventful delivery. 

He was always small; his parental height centiles average the 
20th, but to this he added a delay of | year increasing to 2 years. 
His age of peak height velocity (Fig. 2) is not well located since 
we only saw him at 2-year intervals at this time; however, it 
approximates the —2 SD mark. This is in accord with bone age 
and with the pubertal developments as fur as we can locate 
them. Adult height is within the parental target and above the 
3rd population centile, 

Sitting height and Jeg length (Fig. 3) are at similar centiles 












o 
1234656678 9O0nN 2B Bevess 


Fig. 6. 


Subject No. 91 


throughout, with leg and trunk proportions average. Biacromial 
diameter (Fig. 7) rises from the 3rd to the 10th centile, biiliac 
diameter (Fig. 8) from the 3rd to the 40th, Weight (Fig. 4) rises 
to nearly the 50th during puberty and triceps skinfold (Fig. 5) 
reflects the increasing obesity at this time. Skeletal maturity 
(Fig. 6) is seldom quite outside the lower limit of normal, though 
always near it. 

If this subject's parents had been of average height he could 
have carried this degree of delay without being noticeably small. 
Equally, if he had not been delayed he could have sustained his 
genetic stature centile. In many of these subjects, it seems it is 
the confluence of the two factors that pulls the attained height 
down to anxik xduci rea Lane ms 
The pictures a smallish central somatotype. 
is badly posed at age 14-6, but does have some degree of lordosis 

throughout. 
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Constitutional Tallness 


She has tall parents, averaging the 90th centile, which gives the 
upper edge of the target height as 177 cm, well above the 97th 
centile for girls. However, she is advanced in bone age, which 
lessens her chances of being abnormally tall at maturity. Her 
birth-weight was 4250 g (+ 1-6 SD); pregnancy was complicated 
by ptic toxaemia, delivery was normal. She was always 
large, but of perfectly normal appearance and behaviour. 

Her height (Fig. 1) and height velocity (Fig. 2) curves show 
the expected course. Height velocity is at first high, but soon 


in faira t with menarche, which is 1-7 years early. Breast 
and pubic hair development are also at the 97th centile for 
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Subject No. 92 


A subject with the opposite condition to that of the last three. to 176 cmatage 13-2. This subject will be just within the parental 


target range but at its upper end, just as the Growth Delay 
subjects tend to be at the lower end. 

Legs and trunk are in nearly average proportion. The legs 
have an marked spurt and end at about +23SD 
compared with + 1-9 SD for sitting height (Fig. 3), relationship 
well within normal limits. 

Biacromial (Fig. 7) and biiliac (Fig. 8) diameters are at first 
much above the 97th but will end at about the 75th and 50th 
respectively. The skinfold (Fig. 5) shows the pubertal decrease 
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Silver—Russell Syndrome 


This subject is the first of two with Silver-Russell Syndrome, i.e. 
short stature associated with low birth-weight for length of 
gestation (Silver et a/., 1953; Russell, 1954; Tanner et al., 1975a). 
The facial appearance is frequently very characteristic (see 
p. 168). Some children have asymmetry of limbs or trunk (Silver 
Syndrome) while others do not (Russell Syndrome). 

Subject 93 was the first-born of two siblings. There had been 
two previous miscarriages due to toxaemia and this pregnancy 
was also toxaemic. The placenta showed an infarct. Pregnancy 
lasted 40 weeks, but birthweight was 1770 g—well below normal. 
Early feeding presented difficulties, as is usual in these patients, 
and the child was always small and thin. 

Her height was 3-4 SD below the mean when she was first 
‘seen at the clinic, and it remained in much the same position 
‘throughout growth (Fig. 1). Height velocity (Fig. 2) was at the 
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Subject No. 93 


slightly later than average. The development of breasts and 
pubic hair was also rather late, and menarche was near the 3rd 


parents were smaller than average (not usual in 
Syndrome), the subject's final height is well below the parental 


target. 7 
Sitting height and leg length (Fig. 3)are in average proportion. 
Biacromial diameter (Fig. 7) is relatively larg and reaches 
10th centile, while biliag (Fig. 8) is very small indeed. 1 
(Fig. 4) is at the same relative position as height. Triceps 
skinfold (Fig. 5)is initially at the 10th but rises and ends around 
the 25th, a usual progression in these subjects. Skeletal maturity 
(Fig. 6) is around the 25th centile. D 
The pictures show a fais typical appearance, especial! 
the younger ages. There is little sign of asymmetry. "ic Be 
shoulders and strongly mesomorphic build is unusual im 1 


syndrome. 
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Silver—Russell Syndrome 


A second subject with Silver-Russell Syndrome, this time with 
marked asymmetry, especially of the legs (Silver Syndrome). 
Birthweight was 1760 at 41 weeks (—3+1 SD) following an 
apparently normal pregnancy and an uneventful delivery. Her 
parents were small, like the previous subject's, but her final 
height was still considerably below the parental target. 

Her height and height velocity curves (Figs | and 2) are 
somewhat confused by the effect of a trial of Human Growth 
Hormone (20 1U/week) on her growth, During the first period of 
administration her height velocity increased significantly from 
ls the 10th centile to above the 97th. When the hormone was 
discontinued it fell again to around the 10th centile, Accordingly, 
growth hormone was given again for a longer period, but the 
response was complicated by the coincidental occurrence of the 
adolescent growth spurt, Height briefly approaches the 3rd 
centile but only because of the earliness of the spurt. It is hard 
16 17 18 19 20 21 to say in this subject whether the hormone did any good or not; 
in most cases we have treated it was clearly without effect. 
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Subject No. 94 


Breasts and pubic hair developed relatively early and menarche 
was at 12-0 years (+ 1-0 SD). 

Sitting height and leg length (Fig. 3) are in near-average 
proportion initially. The leg length spurt is small so that at 
maturity sitting height is relatively preponderant, Biacromial 
diameter (Fig. 7) is relatively a little larger than biiliac (Fig. 8), 
though both are very small. Weight (Fig. 4) is below the 3rd 
centile. Triceps skinfold (Fig. 5) is larger initially than in most 
such patients, falls to the 25th and then rises after puberty to 
above the 50th. Skeletal maturity (Fig. 6) is at first below 
average but then reaches the 75th centile. 

The pictures show a very typical face and trunk. The right leg 
is much longer than the left, as can be seen in the second picture. 
In the 3rd, 4th, Sth and 6th pictures a pad is placed under the left 
foot to straighten up the stance, The last two pictures are taken 
without this. In the last picture, the degree of asymmetry seems 
to have diminished, or, if not, the subject has succeeded very 
well in accommodating it by postural adjustment. 
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Turner ’s Syndrome 


Subjects’ Faces 
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yndrome is frequently recognizable, though by more subtle characteristics than the Silver-Russell Syndrome face. The top three rows show subjects all with the karyotype 45 XO. The subjects in the bottom row are mosaics, the first having an isochromosome, 

"yolype 45 XO/46 Xi (Xq) and the second and third being ordinary mosaics, karyotype 45 XO/46 XX. Verbal description of the gestalt constituted by the human face is notoriously difficult and it is perhaps easier to internalize the visual stimuli of the photographs. The nose is 

ee broad and often has upturned nostrils; the eyes seem to be set close together and are rather large, sometimes with inner canthal folds; the ears are large and often prominent, the jaw is small. The chest and shoulders are usually wide (first subject, third row is a good example) 
ich causes the nipples to appear to be widely spaced. (Ages are given in years; arrows indicate two sets of pictures of the same child.) 
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Turner’s Syndrome 


The first of two subjects with Turner's Syndrome, karyotype 
XO. Birthweight was 2950 g (—0-8 SD), which is a little above 
average for this syndrome. Pregnancy and delivery were 
uneventful. The height curve (Fig. 1) shows growth falling 
steadily further and further away from normal, due to a height 
velocity (Fig. 2) consistently at about the 3rd to 10th centile, 
which is typical. Administration of Human Growth Hormone 
caused an increase in height velocity, but of minor proportions, 
offset by the excessively low velocity in the year following 
cessation of the treatment. These subjects do not have a lack of 
growth hormone and the physiological reason for their short 
stature is unknown. No significant adolescent height spurt 
occurs (Brook ef a/., 1974), but growth continues for somewhat 
longer than in the normal girl, in whom it is shut off, so to speak, 
by the adolescent growth spurt. There is a small spurt in height, 
not always seen, when ethinyl oestradiol treatment is started at 
16:4. Normally this treatment would be started earlier, but in 
this subject there were occupational reasons for delaying it. 
Final height is 134 cm, a little below average for the syndrome. 
This reflects the rather surprising fact that the child-parent 
correlation of adult height is preserved in the syndrome (Brook 
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Subject No. 95 


et al., 1977) and the parents were of below-average height. 

Sitting height and leg length (Fig. 3) are at first reduced to 
about the same degree. Up to age 13 sitting height is relatively 
the larger, but leg length grows for a longer time and in the end 
the SD scores are nearly the same. It is sitting height not leg 
length that apparently responds to oestrogen administration, 
and itseems unlikely that this represents simply an accumulation 
of fat on the buttocks. 

Biacromial diameter (Fig. 7) is reduced; biiliac diameter (Fig. 
8) is throughout a little larger and starts at the 25th centile. It is 
increased significantly by the oestradiol. Weight (Fig. 4) is 
similar to height. Triceps skinfold (Fig. 5) increases when 
growth hormone is first given, in contrast fo what occurs in 
growth hormone deficient children. In this girl oestradiol has 
little effect on weight or skinfold. 

Skeletal maturity (Fig, 6) is at first between the 10th and 25th 
centiles, but fails to advance much after a bone age of about 10 
“years” until oestrogen is given, when a large advance occurs. 

The pictures show a well-marked and immediately recogni2 
able appearance of Turner's Syndrome. Treatment with oestro- 
gen began 0-2 years before the last picture. 


Turner's Syndrome 


2-6 3-6 


hs pee i ae / 


8-7 9-7 10:7 


=e 
a= ff 
~ 


A 
7 





Subject No. 95 


14.8 16-6 





oe 4 


f a i 


8-7 10:7 


Oestrogen was started al age 16-4. 





Ye 
| 





171 


SBGraasestrssSrne sxg 







= 


=NOauOOaNwDoOS 










BR 83 


_ © © 5 SNGEG 





1234567690NREMEBET BO” 
Fig. 5. 


Turner's Syndrome 


A second subject with Turner’s Syndrome, karyotype XO. Her 
birth-weight, unusually, was average. Her height (Fig. 1) and 
height velocity (Fig. 2) curves are similar to those of the 
preceding subject. Growth hormone treatment (not shown) was 
tried for a year with very little effect. There was no adolescent 
growth spurt and oestradiol caused a very minor increase in 
height velocity (entirely in sitting height, as in the previous 
subject). In this subject the trunk is relatively less shortened 


are near to average. 

_ Biacromial diameter (Fig. 7) is very small throughout. Biiliac 

diameter (Fig. 8) is relatively larger and a distinct increase in 
is caused by oestradiol, as in the preceding subject. 
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Subject No. 96 


significant change in skinfolds (Fig. 5). Skeletal maturity (Fig. 
6) was already below the 3rd centile when the subject was first 
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Klinefelter’s Syndrome 


Five subjects with Klinefelter’s Syndrome, all karyotype XXY. 
Three of them (R1, R2, R3; charts only) are by courtesy of Dr 
Shirley Ratcliffe of the Cytogenetics Unit, University of 
Edinburgh, where they were diagnosed during routine karyotyp- 
ing of neonates; measurements are by Dr Ratcliffe. The height 
curves (Fig. 1) of RI-R3 show a steady increase through the 
centiles; most adults with the syndrome are over the 90th, 
Height velocities (Fig. 2) are correspondingly high. The legs are 
relatively longer than the trunk, even from the earliest reliable 
measurements, Subject no, R2 is above the +2SD line for leg 
length from age 3 onwards, and subject no. R3 close to it. Their 
sitting heights (Fig. 3) are about average (no. R2) and+! SD 
(no. R3). When sitting height was first measured in subject RI, 
at age 6-4, it was at about +1-5 SD, whereas leg length was at 
+2:7 SD. All three subjects have SD differences above the 
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Subjects Nos RI, R2, R3, 97 and 97a 


median; no. R2’s difference is outside the normal limits (though 
not increasing with age). Nos 97 and 97a also are at the upper 
limit of leg length for sitting height. 

Biacromial diameters (Fig. 6) of RI-R3 are a little above 
average, corresponding, more or less, to sitting height (and 
therefore being low for overall stature). The same is true of the 
biiliac diameters (Fig. 7); nos RI and 97 have relatively high 
biiliacs for their biacromial diameters but nos R2, R3 and 97a 
have the reverse, Weight (Fig. 4) is further above the mean than 
sitting height, and triceps skinfold (Fig. 5) is high in two out of 
the five subjects, low in two and average in one. ; 

‘The pictures (nos 97 and 97a) show the characteristic physique 
associated with this syndrome, with long legs and lack of body 
muscle. The testes are small in no. 97, but not particularly so in 
no. 97a, 
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XY Y.Syndrome 


Three subjects with XYY Syndrome; the measurements of nos 
R4 and RS (charts only) are given by courtesy of Dr Shirley 
Ratcliffe (see p. 174) who studied their growth from birth 
onwards. No. RS is already tall by age 2 (Fig. 1), and continues 
to become relatively taller, with a height velocity (Fig. 2) at or 
over the 90th centile at least until age 6 The other subject, no. 
98, is also tall, He is just above the 97th centile until puberty and 
then, by virtue of a larger than usual adolescent spurt, attains 
(or will undoubtedly attain) a height of 2 metres (6° 7°). Subject 
no. R4 is only of average height, however, making the point that 
the XYY range extends from about the 50th to well above the 
97th, The excessive height is almost entirely in leg length, with 
legs near the upper limits for sitting height in no. RS and above 
itin no, 98, Sitting height (Fig. 3) is average or not greatly above 
it. These proportions are already present by age 3, but seem to 
become still more pronounced at puberty, judging by the one 
subject presented here. This growth is the pattern of a low, not 
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Subjects Nos 98, R4 and RS. 


high, level of androgenic hormones, despite the chromosome 
formula. Indeed, growth is not unlike that of Klinefelter 
Syndrome subjects, who have low androgen outputs. 

Biacromia! diameter (Fig. 7) is low in one subject, average in 
a second and at the 90th centile in subject no, 98. In both nos 98 
and RS biiliac diameter (Fig. 8) is distinctly large in comparison 
with biacromial; in R4 the diameters are similar. Weight (Fig. 
4) is average in nos R4 and R5 and at about the 97th in no. 98. 
Triceps skinfold (Fig. 5) is below average in the two younger 
subjects, above in no. 98. 

Bone age (Fig. 6) in no, 98 was initially average, but then 
slowed down at the usual pre-puberty value; genitalia, pubic 
hair and testes size 4 ml were all delayed, and pubic hair failed 
to reach a full stage 5 by age 17. 

The pictures of no. 98 show the characteristic physique of the 
XYY syndrome, with tallness due to long legs; the shoulders, at 
first narrow, increase at adolescence. 
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VYY Syndrome 
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Figures 1-4 (top row) show results for subjects nos 99 and 100 
(boys). 

Figures 5-8 (bottom row) show results for subject no. 101 (a 
girl). 
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Short Stature Due to Psychosocial Stress with Catch-up on Change of Environment 


Three children (pictures of two only) with short stature 
associated with psychosocial problems (see Powell et a/., 1967). 

Subject no, 99, a boy, was the third child out of four in a 
fireman's family. His mother brought him to the clinic with the 
complaint of short stature, He was born by Caesarian section 
because of antepartum haemorrage at what was thought to be 36 
weeks gestation, and weighed 1810 g (—2-6SD). However, his 
appearance was not that of Silver-Russell Syndrome, and his 
mother admitted that his behaviour was different from that of 
her other children, in that he stole, “but only food, Doctor”. His 
feeding pattern was grossly disturbed. At times he ate little and 
at others he ate voraciously, seemingly in quantitative compe- 
tition with his 193 cm (6’ 4”) father. He was anxious and slept 
badly and a typical incident was when one night he came 
downstairs, took the cat’s meat from the refrigerator and ate it, 

Mother readily agreed that the child was probably “delicate” 
(a designation we fiercely oppose when mothers apply it to small 
children with growth hormone deficiency, Silver-Russell Syn- 
drome, or even panhypopituitarism on replacement therapy), In 
consequence, the boy was sent to a special boarding school for 
delicate children where his growth showed a marked and 
sustained catch-up. Height reached the 1 Sth centile after 3 years 
of this “treatment”, No drugs were given at any time, We have 


no measurements of growth hormone response in this child, but 
his weight was relatively less reduced than his height and his 
triceps skinfold was at the 75th centile before going to the 
“delicate” school, where, after an initial increase, it fell to the 
50th, Thus he was not suffering from starvation. Thyroid 
function was normal, so we presume he had reversible growth 
hormone deficiency with a disturbance of the nearby appetite 
centre, both for psychosocial reasons. The catch-up was similar 
in both sitting height and leg length, and also in biacromial and 
biiliac diameters, Skeletal maturity was initially very retarded 
but caught up to the 50th centile after 3 years, His pictures show 
the marked catch-up and loss of a rather potbellied shape. 
Subject no. 100, another boy, was in similar circumstances. 
His measurements only are given here on the same charts as 
subject no. 99. He also had a very disturbed home background 
and was sent to a boarding school immediately after the first 
measurement, His weight was also less reduced than his height. 
His triceps skinfold was at the 15th centile, whereas starvation 
adequate to cause smallness of the order seen in this subject is 
associated with skinfolds much below the 3rd. Catch-up was 
marked and sustained in all measurements. Bone maturity score 
was initially at the Sth centile and advanced to the 25th. 
Subject no, 101, a girl, was the second child in a sibship of two 


with a birth weight of 29502 (—0-8 SD). The home was 
disorganized, and attendance at doctors’ clinics or hospitals very 
unreliable, When first seen, she was very small and thought to 
have isolated growth hormone deficiency, but as soon as she 
started school at age 5-4 a remarkable catch-up in growth 
occurred, taking her to the 3rd centile for height after 4 years. 
Her mother remarked that she seemed to like school much better 
than home. Her weight was never low in relation to height, and 
triceps skinfold was at the LOth (subscapular skinfold however 
at the 30th) and rose during the early consultations. This was far 
from a picture of starvation, In this subject an insulin 
hypoglycaemia test of growth hormone release was done at age 
5-9 during a hospital admission and a peak value of only 
6 mU/litre was found, an abnormal value (in starvation growth 

hormone is high, not low). The test was repeated at age 8-9 when 

the result was quite normal, with a peak of 39 mU/litre, By this 

time height was at the 3rd centile, weight at the 10th, triceps 

skinfold down again to the 15th, biacromial diameter at the 

25th, biiliac diameter at the 20th and bone maturity score at the 

10th. Sitting height and leg length were in approximately 
average proportion. 

The pictures show an initially obviously unhappy girl, growing 

into the smiling subject of the last occasion. 


Short Stature due to Psychosocial Stress with Catch-up on Change of Environment Subjects Nos 99 and 101 
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Coeliac Disease 


A girl with undiagnosed coeliac syndrome, who responded to a 
gluten-free diet with a classical catch-up. She had none of the 
usual symptoms of coeliac syndrome, and even when the 
diagnosis had been established by jejunal biopsy she denied any 
history of gastrointestinal upsets, flatulence or bulky stools. This 
was despite being an intelligent and apparently reliable 
informant, as were the other members of her family. She came 
with the complaint simply of short stature, and the abnormal 
degree of abdominal protrusion was noticed on the side view 
pictures (where it is usually much more visible than on clinical 
examination). 
The height chart (Fig. 1) shows measurements made by 
= og and the family doctor till age 10, and by the Growth 
Clinic from age 10:6. Her height velocity (Fig. 2), very low 
indeed at 4:5 years, picked up somewhat from age 6 to 8 for 
reasons thatare unclear, When the gluten-free diet was instituted 
nw hse catch-up was immediate and impressive and this subject's 
nal height was well within the parental target area, Because of 
iy in growth, however, puberty was late and the 
spurt was confounded with ce and is not 
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Subject No. 102 


visible. Menarche was at 15-9 years, which would usually imply 
that the peak height velocity would have to be looked for at 
about 14-5. 

Sitting height and leg length (Fig. 3) are about equally reduced 
and have their catch-ups in proportion. Biacromial diameter 
(Fig. 7) catches up to the 3rd centile and biiliac (Fig. 8), never 
as small, to the 30th. Weight rises rapidly, but ends at the 3rd 
centile only. Triceps skinfold (Fig. 5) before diagnosis is at the 
Sth to 25th centile, rises to the 75th and then gradually falls to 
the 20th, Bone maturity score (Fig. 6) is well below the 3rd 
centile at diagnosis, increases relatively slowly on treatment, 
reaches the 10th centile after 2 years and then pauses again 
(fortunately, since it gave a longer time for height growth to 
continue to a normal final value). Part of this subject's delay in _ 
growth may be of normal familial origin; her mother’s menarche 
was at 13-9 years and the father had a late height spurt. 

The pictures show the marked abdominal Lei peat The 
first three side views are before the diet by 
the fourth picture the abdomen is re 
which it achieves soon after. — 
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Achondroplasia 


These six subjects all have achondroplasia. No. 103, a boy, is 
shown in pictures from age 2 to 8 to give an idea of the growth 
pattern, The achondroplasiac features are already present very 
early; indeed diagnosis of a typical patient is possible at birth, 
but the degree of the disorder varies a good deal. 

His charts show height (Fig. 1), sitting height and leg length 
(Fig. 5), biacromial (Fig. 2) and biiliac (Fig. 6) diameters and 
bone maturity score (Fig. 9). Supine length is already below the 
3rd centile at 0-8 years; length or height velocity (not shown) is 
around the Sth centile throughout. Sitting height (Fig. 5), 
however, is at the 25th to 40th centile; virtually the whole height 
( is due to reduction of leg length. Leg length for sitting 
ht (lowest section of the chart) is, of course, grossly abnormal 
SD scores falling below the lower limits. 
omial diameter (Fig. 2) is low compared with sitting 

being at or just below the 3rd centile. Biiliac (Fig. 6) is 
, ¢ below the 3rd, though it increases as the subject gets 

» Skeletal maturity (Fig. 9) is average at 1-2 years, falls 

» then up to the 50th centile again at age 8. 
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Subjects Nos 103, 104, 105, 106, 107 and 108 


Subjects nos 104-108 are girls, and each of their measurements 
are plotted together. Subject no. 106 has been seen several times 
and two pictures are shown, at 9-6 and 16-0 years. All subjects 
are greatly reduced in height and weight. The mean adult height 
of women with achondroplasia is said to be 124 cm, so these 
subjects are mostly above average (Fig. 4) (mean height in male 
achondroplasia is said to be 131 cm; Smith, 1976). The sitting 
heights are all within normal limits (Fig. 8); two are at the 50th, 
two at the 25th and one at the 10th centile. Leg length is so 
reduced for sitting height that the plots of the differences of the 
SD scores are actually off the chart in four of the six cases. In 
Fig. 8 the small circles relate to no. 106; note that the lower plots 
of nos 104 and 105 are for leg length not SD differences, 

Biacromial diameter (Fig. 3) is available on four girls only. It 
is reduced, in two subjects to the 3rd centile and in the two 
others much below that. Biiliac diameter (Fig. 7) is also reduced, 
though not so much, one subject being at the 30th centile, one at 
the 10th and the others below the 3rd. In achondroplasia growth 
of the limb girdles is affected, just as is growth of, in particular, 
the proximal segments of the limbs. Skeletal maturities are all 


‘normal (Fig. 10). 
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Hypochondroplasia 


Three girls with Sypochmare tera” Subjects with this disorder 
appear quite frequently in the Growth Disorder Clinic, as the 
condition is much less obvious than achondroplasia. It is also 
inherited as a single-locus dominant, but whereas in achondro- 
plasia most cases are new mutations, a family history is very 
frequent in hypochondroplasia. The two conditions seldom, if 
ever, occur in the same family and are believed to be due either 
to genes at different loci or to different genes in a multiple allelic 
series (McKusick, 1972; Carter and Fairbank, 1974). 
The height (Fig. 1) and height velocity (Fig. 2) curves are 
much nearer normal than in achondroplasia. Final height in 
these three subjects will average around 140m, The height 
‘velocity chart shows velocities around the 10th to 25th centiles, 
with rather small peaks at just the average time in no. 110, and 
later, evidently, in no, 109. 
The sitting height-leg length chart (Fig. 3) has particular 
interest. All three subjects have sitting heights within normal 
except for no. 109 at 12:9, due to a rather delayed 
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Subjects Nos 109, 110 and 111 


puberty). The difference between the SD scores of sitting height 
and leg length is at the normal lower limit for nos 109 and II 1, 
and beyond it for no. LL0, whose proportions are about half way 
to those seen in achondroplasia, although her face is not at all 

Biacromial (Fig. 7) and biiliac (Fig. 8) diameters are at about 
the same centiles as sitting height in all subjects. Bone maturity 
pres (re 6 oe wis eae ee ares att 


pass as 
Nos 109 and 111 have negative family histories. No. 110 has 
a brother with the disorder but no earlier family history. 
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Hypochondroplasia : Subjects Nos 112, 113 and 114 


Three boys with hypochondroplasia. The height curves (Fig. 1) (Fig. 6) range from below the 3rd to the 10th centile; the biiliac 
sua peraiiceet indicate final heights averaging around 150 cm diameters (Fig. 7) are all around the 10th, Thus, these boys with 
ora 

The mother of no, 112 has the disorder but she is the only one 
in her family to do so. The sister of no. 113 is no. 110 on the 
preceding No. 114 has a negative family history, 

All three subjects have sitting heights (Fig. 2) at just about the 
See Se a Ts en Oe 





Hypochondroplasia Subjects Nos 112, 113 and 114 
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Metaphyseal Dysostosis Type McKusick 
Cartilage-hair Hypoplasia) 


are a number of metaphyseal dysostoses which cause 


od Cartilage-hair Hypoplasia because subjects with 
, Sparse head hair, which has a structure seen 
when viewed under the light microscope 
965; Smith, 1976, p. 210). The inheritance is 
‘subjects nos 116 and 117 are siblings. 
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Subjects Nos 115, 116 and 117 


worse affected than sitting height in no. 115 (Fig. 5), and about 
equally affected in the siblings (Figs 5, 8). Biacromial diameter 
is at the 3rd centile in the sibs, but much below it in no. 115 
(Figs 2, 3). Biiliac diameter is at the the 3rd in all three (Figs 6, 
7). Skeletal maturity is about average in all three subjects 
initially (Figs 9, 10), but falls to the 3rd centile at 11 years in the 
older sib, In most aspects of the disorder the sibs are less 
seriously affected than subject no. 115. 

The pictures show the characteristic build, The face also has 
something very characteristic about it, as can be seen by 
comparing all three faces under a magnifying glass and then 
looking at the extremely similar boy illustrated in Smith (1976, 
p. 210). When young, these patients often have symptoms of 
malabsorption which spontancously disappear. No. 115 did not 


__ specifically complain of this, but he had a protuberant abdomen 


n the first picture, at age 4:8 years, as did the sibs. 
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Metaphyseal Dysostosis Type McKusick (Cartilage-hair Hypoplasia) Subjects Nos 115, 116 and 117 
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Dyschondrosteosis, X-linked Hypophosphataemic 
Rickets and Cerebral Gigantism 


This page shows subjects with different disorders. Subject 
no. 118 has dyschondrosteosis or Leri-Weil Syndrome (see 
Smith, 1976, p. 250). The diagnostic features are short forearms 
with bowing of the radii, and a pathological alignment of radius 
and ulna at wrist often associated with limitation of wrist 
movement and partial dislocation. The radiograph of the wrist 
is usually diagnostic. Short stature is usual (Fig. 4), but not 
invariable, and the disorder is inherited as an autosomal 
dominant, though with an excess of reported females. In no. 118 
the disorder is evidently widely spread through the skeleton, for 
leg length is short relative to sitting height (Fig. 8), itself far 
below the 3rd centile. Biacromial and biiliac diameters are 
affected to the same degree as leg length. The face and build 
may be characteristic, for the girl illustrated in Smith (1976, 
p. 25!) looks like our subject. 

Subject no, 119 is a boy with X-linked hypophosphataemic 
rickets (Burnett et a/., 1964). Diminished renal tubular reabsorb- 
tion of phosphate, and diminished phosphate uptake, give a low 
blood phosphate level and lead to a lowered rate of growth, 
rickets and progressive bowing of the legs. Height is much 
reduced (Fig. 1), with both sitting height and leg length affected 
(Fig. 5), but the latter more so, particularly as the bowing 
develops, Biacromial and biiliac diameters (Figs 2, 6) are below 
the 3rd centile and in approximate proportion to the sitting 
height, There is a definite though small adolescent growth spurt 
in height. Skeletal maturity (Fig. 9) is delayed from age 12 
onwards, to about the 3rd centile, with the puberty stages equally 
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Subjects Nos 118, 119 and 120 


late. This subject had a classical family history for an X-linked 
gene; his mother presumably carried the gene, but her height 
was at the 50th centile, while her father was very short and bow- 
legged. 

Subject no. 120 has cerebral gigantism or Sotos’ Syndrome 
(Sotos et al., 1964; Smith, 1976, p. 88). Most of these patients 
resemble each other facially, with a long head, asymmetry of 
face, large ears and rather coarse features. The cause of the 
disorder is unknown. Somatomedin and growth hormone levels 
are normal, and there is seldom a familial incidence. Birthweight 
is high, being 4990 g (+4-1 SD) in no. 120. Crown-rump length 
and sitting height are enlarged more than leg length at first 
(Fig. 8), but later this is reversed and at ages 12-8 and 14-2 our 
subject has sitting heights within normal limits, while leg length 
is some way above the 97th centile. Height velocity is above the 
97th centile at first, but falls to reach the SOth just before puberty. 
The predicted adult height is 181 cm (5° 114") which is very far 
above the parental target (shown in Fig. 4), her parents being 
smaller than average, Biacromial and biiliac diameters (Figs 3, 
7), at first very large, gradually fall into the normal range. 
Skeletal maturity (Fig. 10) is above the 97th centile initially, as 
is usual in this disorder, and remains advanced till shortly before 
puberty when it falls to the 2Sth centile. 

Oestradiol was briefly administered from age 8-6 to 8-8 but 
caused a severe behaviour disturbance. This subject is of low 
intelligence and is unusually clumsy, both characteristics of the 
syndrome, The pictures show marked knock knees. 
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Dyschondrosteosis, X-linked Hypophosphataemic Rickets and Cerebral Gigantism 
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DeLange’s Syndrome; Spondyloepiphyseal Subjects Nos 121, 122, 123, 124 and 125 


Dysplasia; Marfan's Syndrome 


Subjects 121 and 122 have DeLange’s Syndrome consonant with sitting height rather than leg length, so the whole 

etal., 1970; Smith, 196; Of unkown on trunk is reduced in size. Skeletal maturity isa little below the 3rd 

_ this uses short stature and severe mental deficiency. F: ‘acial _centile in the boy, and is between the 3rd and 10th in the girl. In 

appearance is characteristic, with upturned nostrils, long neither was there any family history of shortness. The radio- 

4 between nose and mouth, thin lips with downward graphic appearances were not diagnostic though probably 

, small mandible, thick eyebrows that nearly meet abnormal. 

curly eyelashes. The body is frequently Subject 125 is a girl with Marfan’s Syndrome Cee 
Faience $$) and 260 1972; Smith, 1976, p. 276). This is an autosomal dominan’ 
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Subject no. 122. Subject no, 123. Subject no. 124. 


Subject no, 125, 


Subjects 121 and 122 show the characteristic facial appearance of Delange’s Syndrome; the problems of posing reflect the mental handicap. Subjects 123 and 124 show the short trunk in relation to legs; in the girl there is an unusual growth 
of hair at the base of the spine extending up the back; this is a family characteristic, Subject 125 shows the tall, highly ectomorphic physique (in contrast to the subject with Sotos’ Syndrome on p. 191). 
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Prader-Willi Syndrome 


Two boys and a girl with the Prader-Willi Syndrome (Prader er 
al., 1956). This syndrome is characterized by hypotonia in early 
infancy (“floppy baby” *), short stature from birth or before, 
increasing obesity starting in the pre-school years, mental 
‘deficiency and, in males, a small penis and usually undescended 
testes. The face is distinctive, with a narrow forehead diameter, 
-almond-shaped, often slanting eyes, and eyelids retracted behind 
e canthal fold. All our three subjects have this facial 
The cause of the disorder is unknown and its 
ce usually sporadic, as in these three. 
Birthweight is below average in all three subjects and beyond 
of normal in two, SD scores adjusted for length of 
mother’s height being —2:1, —0-7 and —2-6. 
show a gradual falling away from the standards, 
‘ 126 from 9 to 10 (Fig. 1) and in no. 128, 
; growth hormone us an experimental trial 
In no. 1 the reduction in height is due more to leg 
cit in sitting height (Fig. 6) but the reverse 
(Figs 6, 7), On average, therefore, it 









that subjects have rather severe knock knees. 


Subjects Nos 126, 127 and 128 


the matter remains in some doubt. It certainly looks from the 
height velocity charts as if HGH administration causes a 
substantial increase in the girl’s growth (Fig. 8), though in the 
boy who was treated (Fig. 5) the increase resembled more the 
transient effect seen in Turner’s Syndrome (p. 170). 

The weight charts show a huge gain in no. 127 from age 1-5 to 
3:5 (Fig. 2). Very strenuous measures, including prolonged 
hospitalization, brought the weight down again and it has stayed 
within the standard centiles since, though of course it remains 
abnormally high for height. The other boy has a weight at about 
the 95th centile (Fig. 2). The girl had the same drastic dietary 
treatment as no. 127 and then remained on the SOth centile 
(Fig. 3). Triceps skinfolds are all very high, around the 90th and 
97th centiles (Figs 9, 10). Skeletal maturity is at first delayed in 
no. 126, then at the 50th; in no. 128 it is at the 3rd centile. 
Biacromial diameters are a little below the 3rd centile and biiliac 
diameters, bolstered by the fat, approach the 50th. 

The pictures show the characteristic appearance in this 
syndrome, and the bad positioning that often occurs in a 
mentally handicapped child. One of the boys, no. 127, is 
cryptorchid, but the other, no, 126, has pre-pubertal testes 
palpable in the scrotum; in both the penis is tiny. All three 
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8.97 
9.49 
9.99 
10,49 
10.98 
11.50 
11.98 
12,50 
Hee 
Ange 
14,21 
ne 
Bg 
; 
15.98 








NO. 11 


SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 


SITTING HEIGHT (mm) 


STATURE (mm) 


. 9 NORMAL MALE 
1170 647 S23 246 
1186 655 531 250 
1218 667 S51 253 
1246 671 575 256 
1284 684 600 267 
1314 700 614 271 
1347 719 628 275 
1370 728 642 277 
1404 734 670 288 
1436 752 684 291 
1470 761 709 298 
1482 763 719 298 
1511 777 734 306 
1531 784 747 310 
1565 793 772 315 
1875 803 772 318 
1591 818 773 320 
1605 821 784 325 
1627 835 792 335 
1653 851 802 341 
1676 859 817 346 
1700 872 828 353 
1727 892 835 359 
1740 897 843 365 
1753 905 848 369 
1773 920 853 374 
1785 933 852 379 
1798 935 863 384 
1805 936 869 393 
1808 946 862 396 


999 578 
1027 604 
1071 620 
1113 634 
1144 640 
1180 657 
1206 667 
1240 684 
1260 691 
1285 711i 
1309 709 
1337 727 
1362 742 
1377 751 
1396 756 
1421 761 
1481 789 
1487 794 
1505 795 
1535 816 
1552 819 
1576 832 
1603 852 
1679 901 
1713 932 
1727 938 
1734 957 


421 227 
423 227 
451 242 
479 247 
504 256 
523, 259 
539 268 
S556 273 
569 279 
574 281 
600 286 
610 288 
620 298 
626 301 
640 309 
660 315 
692 330 
693 326 
710 330 
719 339 
733 344 
744 350 
751 357 
778 384 
781 394 
789 408 
777 «413 


1169 667 502 253 
1194 679 515 254 
1215 684 531 257 
1245 692 553 262 
1278 706 572 270 
1297 715 582 274 
1327 727 600 277 
1348 742 606 278 
1367 746 621 282 
1389 753 636 287 


1414 758 656 296 ; 


1435 772 663 297 
1453 774 679 299 
1475 780 695 299 
1488 781 707 302 
1497 789 708 305 


+00 1512 790 722 308 


‘1523 794 729 308 
‘1532 798 734 312 
1553 811 742 311 
1577 819 758 326 
1594 826 768 330 
1648 869 779 351 


17.00 1689 895 794 366 
18.00 1705 918 787 376 
19,07 1710 908 802 384 
20.01 1720 924 796 389 
27.39 1725 932 793 389 


NORMAL MALE 


BIILIAC DIAMETER (mm) 


FOOT LENGTH (mm) 


WEIGHT (0:1 kg) 


SOMATOTYP: 


195 
196 
202 
206 
210 
213 
219 
225 
229 
233 
238 
241 
245 
247 
251 
255 
258 
260 
265 
270 
273 


280 
287 
289 
291 
295 
299 
302 
303 


173 
178 
183 
187 
193 
197 
203 
206 
209 
212 
215 
218 
221 
224 
227 
230 
238 
238 
241 
247 
252 
257 
263 
278 
285 
289 
295 





279 257 


oe 


181 

187 

191 

198 

204 

210 

213 

221 

222 
229 
232 
236 
237 
245 
249 
250 
256 
260 
264 
265 
267 
269 
269 
270 
270 
271 
270 
275 
275 


wee 
tee 
* 
eae 


174 
181 
184 
188 
192 
197 
201 
205 
210 
213 
219 
224 
232 
236 
239 
244 
246 
248 
255 
260 
259 
264 
265 





234 

240 

243 

261 

265 

290 
299 
322 
334 
343 
365 
386 
390 
421 
436 
460 
455 
474 
504 
535 
543 
S72 
594 
626 
643 
641 
673 
684 
710 
720 


SOMATOTYPE:4. 


166 
179 
193 
204 
209 
225 
231 
247 
256 
268 
279 
297 
306 
325 
331 
352 
406 
404 
415 
449 
462 
488 
519 
608 
659 
687 
706 





(mm) 


E 


UPPER ARM CIRCUM. 


THIGH CIRCUM. 


ee 
eee 
wee 


422 
454 
461 


240 
241 
254 
256 
262 
263 
263 
268 
275 
293 
298 


485 


518 
514 


532 
538 


+e 
aoe 
+a 
wee 
tee 
tek 
eae 
ahh tee 
nek hae 
aoe tee 


187 378 
187 381 
195 392 
198 410 
206 408 
209 420 
225 446 
224 448 
223 446 
228 464 
233 471 
236 476 
247 483 
268 522 
280 535 


SUBSCAPULAR SKINFOLD (0:1 mm) 





eee eee bee 


48 
52 
41 


408 57 65 
410 53 61 
414 50 67 
418 55 64 


55 


422 60 69 


54 


452 62 74 


66 


469 63 67 
467 62 65 
475 65 69 


63 


485 59 63 
488 58 61 
51l 68 60 
$18 73 63 


71 
76 


530 82 75 


83 


525 72 69 


89 


52 
50 
50 
50 
53 
58 
56 
57 
57 
7, 
61 
63 
61 
61 
66 
58 
86 
93 


287 552 105 
301 548 106 





on Re Ree 
ae aR tee 
teh Ree tee 
tte nee tee 





see 
+h nee 


205 410 
205 412 
206 416 
210 420 
210 423 
215 421 
216 441 
218 438 
222 443 
228 455 
227 444 
233 464 
236 470 
248 484 
258 500 
279 523 
287 529 
289 546 
295 525 


49 


48 
54 
50 
51 
52 
53 
55 
57 
Ag 
58 
56 
52 
57 
60 
58 
61 
70 
76 
80 
90 


TRICEPS SKINFOLD (0-1 mm) 


RUS SCORE (units) 


181 

191 

234 

245 

254 

265 

284 

288 

343 
348 
348 
wae 
348 
361 
419 
429 
437 
467 
487 
549 
567 
577 
598 
598 
626 
653 
815 
999 
999 
999 


54 
72 
SB 


74 
74 
83 


70 


63 
64 


80 
70 


0,5.0,2.0 
Rak Re tee 


wee Rae ae 
Aen tke ee 
Ree Rae ee 
ake eek Ree 
+ek RAR Rae 
A Rae hee 


99 
114 
142 
157 
179 
205 
239 
252 
265 
305 
305 
328 
328 
351 
356 
356 
386 
386 
394 
nee 
463 
503 
573 
606 
852 
925 
999 


67 
63 
57 
53 
58 
60 
67 
65 
74 
85 
79 
71 
73 
71 
75 
70 
84 
88 
97 
97 


191 
194 
221 
221 
249 
256 
64 256 
63 263 
82 269 
77 317 
67 325 
73 «332 
66 331 
77 362 
77 362 
73 376 
73 427 
83 469 
80 487 
71 497 
66 528 
63 577 
70 598 
65 676 
75 959 
80 999 
89 999 
82 *** 


RUS BONE AGE (“years”) 


PweonmmauMTau 


WUbsVKVOMON 


~ 


11.5 


» 
» 
uw 


teen 


11.5 
11.9 
13.2 
13.3 
13.5 
13.8 
14.0 
14.6 
14.7 
14.8 
15.0 
15.0 
15.2 
15.4 
16.4 
18.1 
18.1 
18.1 


SeSSMBIMAUNSSWwW 


Be eee 
AES sneer’ 
DOHDODHHINDBUNUBYAO 


12.6 
12.6 
12.8 
aaRe 
13.8 
14.1 
14.8 
15.0 
16.6 
17. 

18.1 


SSSCoSCMMM@MOBIIHAS 
SoU bwHeeELEELO 


beer 


CARPAL SCORE (units) 


462 
489 
489 
528 
597 
616 
699 
774 
804 
804 
853 
nee 
878 
922 
978 
978 
tae 
978 
987 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 


226 
226 
wee 
314 
314 
422 
430 
492 
518 
518 
610 
610 
701 
733 
804 
843 
922 
922 
943 
nae 
971 
987 
999 
999 
999 
999 
999 


CARPAL BONE AGE (“years”) 


ee 
en 
ACOHRBOISCH SW 


* 
* 
» 
» 


» 
& 
° 


12.6 
13.8 
13.8 
thee 
13.8 
14.1 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 


eee 


WBOIIIANNU eee 
DOODODNOD hs OO 


10.1 


12.6 


15.0 


NEE ROOOCCRMIDUSSaSe 


Bee Re eRe 
DRINWLWITHOMRPOUNINNN 


PUENTE ES RWUNNNNE EEE EE EE ER 


- 
N 


GENITALIA/BREAST RATING 


PUBIC HAIR RATING 


ee 


MMUUNTE SS PWWUN KEE EE ERE EEE REE 
MUU BWW EEE ERB RE EERE PERE Re 





UUNOUUNN ROU EEE EEE eR Re ee eee eee 


MONE NES RUN EERE EEE HEE EERE EE EE 


STATURE (mm) 


NO.12 


4.48 
4.98 
5.47 
5.97 
6.51 
6.97 
7.50 
7.97 
8.50 
8.98 
9.50 
9.98 
10.50 
10.97 
11.51 
11.97 
12.22 
12.51 
12.72 
12.97 
13.21 
13.52 
13.71 
13.96 
14.31 
14.52 
14.73 
14.98 
15.55 
15.98 
16.97 
17.97 
20.98 
25.00 


933 

978 
1013 
1036 
1068 
1095 
1133 
1159 
1186 
1206 
1237 
1261 
1286 
1308 
1323 
1345 
1355 
1370 
1379 
1390 
1406 
1426 
1438 
1452 
1479 
1496 
1518 
1540 
1576 
1593 
1617 
1633 
1645 
1641 


NO.13 


6.05 

6.51 

7.03 

7.52 

8.02 

8.52 

9.02 

9.51 
10.05 
10.51 
11.05 
11.51 
12.05 
12.26 
12.52 
12.77 
13.04 
13.27 
13.52 
13.77 
14.04 
14,25 
14.52 
14.78 
15.05 
15.26 
15.51 
16.05 
17.06 
18.06 
19.06 
20.07 


1080 
1092 
1118 
1149 
1170 
1194 
1224 
1244 
1268 
1290 
1326 
1348 
1375 
1379 
1398 
1407 
1415 
1435 
1450 
1464 
1490 
1506 
1528 
1557 
1579 
1589 
1608 
1630 
1654 
1661 
1667 
1667 


NO.14 


8.07 

8.53 

9.05 

9.54 
10.04 
10.53 
11.03 
11.53 
11,80 
12.07 
12.28 
12.53 
12.78 
13,07 
13.28 
13,52 
13.75 
14.06 
14,54 
15.05 
15,53 
16.05 
17,07 
18.07 
19.08 
20.08 
25.06 


1193 
1219 
1245 
1281 
1310 
1334 
1362 
1388 
1403 
1424 
1436 
1460 
1482 
1518 
1535 
1552 
1567 
1581 
1602 
1618 
1624 
1632 
1638 
1645 
1645 
1650 
1649 


SITTING HEIGHT (mm) 


SUBISCHIAL LEG LENGTH (mm) 


NORMAL 


560 
573 
592 
606 
617 
630 
641 
645 
668 
674 
684 
697 
706 
708 
712 
716 
721 
724 
728 
739 
746 
750 
755 
762 
781 
787 
799 
809 
832 
844 
862 
875 
884 
877 


373 
405 
421 
430 
451 
465 
492 
514 
518 
532 
553 
564 
580 
600 
611 
629 
634 
646 
651 
651 
660 
676 
683 
690 
698 
709 
719 
731 
744 
749 
755 
758 
761 
764 


NORMAL 


608 
612 
624 
634 
650 
664 
666 
685 
690 
706 
721 
726 
745 
746 
756 
755 
759 
763 
767 
783 
792 
801 
814 
828 
841 
848 
861 
879 
896 
907 
907 
908 


472 
480 
494 
515 
520 
530 
558 
559 
578 
584 
605 
622 
630 
633 
642 
652 
656 
672 
683 
681 
698 
705 
714 
729 
738 
741 
747 
751 
758 
754 
760 
759 


NORMAL 


647 
651 
676 
684 
703 
709 
727 
744 
744 
749 
763 
771 
783 
809 
809 
823 
830 
843 
861 
875 
861 
887 
895 
896 
895 
899 
901 


546 
568 
569 
597 
607 
625 
635 
644 
659 
675 
673 
689 
699 
709 
726 
729 
737 
738 
741 
743 
743 
745 
743 
749 
750 
751 
748 


BIACROMIAL DIAMETER (mm) 


BIILIAC DIAMETER (mm) 





FOOT LENGTH (mm) 


WEIGHT (0-1 kg) 


(mm) 


E 
E 


UPPER ARM CIRCUM. 


THIGH CIRCUM. 


SUBSCAPULAR SKINFOLD (0-1 mm) 











TRICEPS SKINFOLD (0-1 mm) 





MALE SOMATOTYPE:3.0,4.5,2.5 
215 165 *** 166 HAR RRR Ree hae 
228 173 1B] *#* Ree tee tee 
229 174 LO1G EAA ae ee 

236 176 LG Shes o Soe 

240 180 bo Siac 

246 184 169 200 *#* ### aye 
251 188 177 209 *#* *#* coe 
258 190 182 220 *#* ### 67 
261 192 187 231 *#* ### 75 
264 193 191 236 184 358 72 
271 197 196 252 195 368 71 
274 201 202 261 195 377 70 
281 201 208 270 200 373 73 
283 204 208 281 200 381 77 
288 206 211 293 204 393 73 
291 206 213 305 201 396 72 
293 212 218 312 203 400 70 
296 214 220 321 208 397 73 
298 215 222 325 211 409 54 76 
302 217 225 333 208 407 55 64 
303 221 228 336 215 408 50 62 
307 224 231 349 214 409 51 68 
311 228 231 355 215 420 57 67 
314 230 232 376 222 437 56 75 
324 232 238 391 222 434 53 63 
330 235 241 404 224 439 56 64 
335 236 244 427 237 448 55 58 
341 240 248 451 237 460 55 57 
355 247 247 503 253 480 65 64 
360 249 246 518 264 488 75 70 
371 255 249 549 270 497 71 55 
383 259 249 579 287 505 80 62 
393 265 252 579 278 499 94 58 
393 266 254 617 292 537 100 58 
MALE  SOMATOTYPE:3.5,4.5,2.0 
236 *#* ARR 163 BAe he teh fae 
238 *#* KR 177 Bee Re wee bee 
253 #8 *hk 17G WAR Bek kee bee 
255 *h* tke 195 wee RRR HHH Hae 
259 179 *** 209 #He Rak Ree wae 
265 182 *** 213 *#Ae Bee Hee wee 
267 185 *** 227 tke Kee HAH BRR 
274 187 186 23] *#* Ae BaA wae 
280 192 190 250 *#* ARK Ran tae 
287 197 193 270 *** tee eee tae 
297 200 199 286 *#* wee Hae tae 
302 208 203 322 *** *** 64 78 
303 208 209 329 *** *** SQ 60 
305) 215-210) 33] (*** *4* 4g 67 
308 212 212 331 193 427 54 63 
311 212 215 333 195 415 45 61 
314 215 218 354 200 429 57 66 
317 216 218 352 200 421 47 57 
323 217 216 365 200 422 48 54 
326 221 223 381 206 442 51 56 
329 227 227 411 216 453 53 60 
335 228 229 422 214 453 52 58 
340 232 231 454 226 465 58 60 
347 233 234 461 224 471 57 54 
352 236 240 481 238 473 59 54 
358 241 242 520 244 496 63 65 
364 242 240 556 251 520 78 77 
371 246 242 582 256 514 83 67 
386 253 244 579 251 518 67 57 
388 257 244 599 248 529 81 65 
394 258 244 603 250 530 71 50 
394 256 245 609 256 536 76 56 
MALE SOMATOTYPE:3.5,4.5,3.0 
270 *#* #8 213 HAH ARR beh wee 
274 Ah RHe 215 ee Hee RRR eee 
284 *hK RRR 236 HHH RAR RRR tee 
288 **K ARH 259 HE RAK HHA HAH 
295 202 *** 259 #HA BAe keh tae 
299 205 *** 28] *A* AR AAA hae 
307 208 *** 288 - 
313 212 215 315 yee 
315 215 218 318 *A* Kee RAR hee 
322 218 221 333 *#* AAK Rae tee 
326 223 221 347 *** *#k Ren tee 
S325 2245229 SIZE CRA RAR RSS “One 
336 228 231 386 *** ### wae tee 
349 233 235 399 *## Hee wee wae 
353 235 236 429 *** **#* 6) 50 
361 238 237 426 *** *** 62 48 
364 240 239 440 *** *** 59 44 
372 243 242 447 *** *** 6] 44 
382 247 242 478 230 486 73 52 
388 252 243 499 239 482 64 51 
391 252 246 529 242 503 75 56 
398 255 247 527 249 502 75 47 
402 257 250 561 253 500 85 58 
403 256 252 595 274 537 98 61 
407 258 250 556 260 518 77 42 
412 261 250 585 268 529 95 46 
420 271 253 717 294 596 170 93 


RUS SCORE (units) 


114 
130 
140 
141 
177 
188 
200 
234 
236 
254 
267 
267 
274 
306 
tee 
321 
339 
348 
356 
363 
370 
385 
385 
404 
483 
545 
557 
580 
589 
644 
795 


842 
wae 


hae 


hae 
tae 
nee 
183 
196 
200 
227 
247 
261 
265 
288 
288 
321 
339 
339 
339 
339. 
347 
367 
367 
389 
425 
$33 
567 
567 
580 
595 
796 
982 


999 
the 


tae 


the 
tae 
hae 
338 
345 
358 
386 
386 
386 
386 
417 
430 
449 
508 
521 
588 
598 
611 
624 
878 
973 
999 
999 


999 
ane 


ae 
tae 


RUS BONE AGE (“years”) 


CRROIUHMHUeeUY 
FP RORWINLOUNNOS 


12.0 


12.6 


CARPAL SCORE (units) 


202 
206 
206 
247 
261 
337 
357 
412 
437 
454 
524 
569 
634 
679 
wae 
690 

743 
816 
816 
883 

883 

904 

904 

922 
962 
962 
978 
978 
991 
999 
999 
999 


ane 
nae 


nae 





CARPAL BONE AGE (“years”) 


a. 


NY FOR ROR CUOURANNO 


» 
VUNNUNTO Ree RWUN NNN EER Eee eee eee ee 


Hee 
NERO FOOMINAADUEAwWUW 
Ree 


12.1 


w 
Nn 
= 


12.4 
12.6 


tee 





wake 
nak 
khhe 


11.2 
11.4 
11.8 
12.6 
12.6 
12.6 
12.6 
13.2 
13.4 
13.6 
14,2 
14.3 
14.9 
15.0 
15.1 
15.2 
16.7 
17.4 
18.1 
18.1 


18.1 
ahhe 


whee 
wene 


nae 


296 
356 
372 
407 
467 
512 
562 
652 
727 
763 
793 
819 
819 
893 
893 
893 
922 
940 
956 
978 
978 
999 
999 
999 
999 
999 
999 


the 
hae 


ane 
nee 
wae 


648 
664 
775 
833 
907 
922 
943 
943 
960 
978 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
eae 
nee 
ae 


whee 
the 
whee 


9.2 

9.4 
10.6 
11.3 
12.4 
12.6 
13.0 
13.0 
13.3 
13.8 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15,0 
15.0 
15.0 
* 





GENITALIA/ BREAST RATING 


PUBIC HAIR RATING 


VUUNNNNN See RWWWUWUN NNER RRR PER RE Re 


BOURBON MBNGaNsSSseuUNnNP RPE 





UUW REWUN RR ER ER RR RR eee eee eee 


VON ER RWN NNN ERE RRR RR EER RE RRR 


VPUUUOUUUNESeeUUNnPR RRR RR ER EE 





AGE (years) 


STATURE (mm) 


NO.15 


8.52 
9.01 
9.55 
9.99 
10.51 
10.99 
11.26 
11.54 
11.74 
11.99 
12.25 
12.54 
12.73 
13.00 
13.25 
13.54 
13.75 
14.00 
14.24 
14.53 
14.74 
14.97 
15.53 
15.99 
16.98 


1415 
1450 
1487 
1520 
1544 
1570 
1593 
1600 
1612 
1629 
1644 
1650 
1664 
1668 
1698 
1706 
1718 
1738 
1743 
1760 
1788 
1812 
1865 
1889 
1924 


NO.16 


5.01 

5.53 

6.01 

6.61 

7.01 

7.56 

8.02 

8.56 

9.02 

9.55 
10.00 
10.55 
11.01 
11.55 
11.78 
12.01 
12.27 
12.54 
12.75 
13.02 
13.27 
13.54 
13.77 
14.02 
14.27 
14.56 
14.77 
15.06 
15.56 
16.01 
17.01 
18.06 
19.02 
20.23 


1112 
1142 
1174 
1214 
1230 
1269 
1294 
1328 
1358 
1376 
1407 
1431 
1460 
1480 
1503 
1512 
1530 
1540 
1548 
1566 
1585 
1602 
1627 
1656 
1682 
1709 
1727 
1749 
1775 
1791 
1810 
1821 
1823 
1823 


NO.17 


4.96 
5.59 
5.98 
6.52 
6.98 
7.59 
7.97 
8.51 
8.97 
9.50 
9.96 
10.50 
10.98 
11.52 
11.98 
12.24 
12.51 
12.76 
12.97 
13.34 
13.51 
13.76 
14.96 
16.17 
16.96 
18.13 


1092 
1119 
1142 
1172 
1199 
1240 
1265 
1293 
1324 
1356 
1380 
1407 
1433 
1455 
1478 
1484 
1504 
1517 
1534 
1564 
1576 
1594 
1668 
1697 
1719 
1727 


SITTING HEIGHT (mm) 


NORMAL MALE SOMATOTYPE:1.5,1 
722 693 268 215 *** 293 *** 298 9.8 675 9.5 
742 708 277 217 302 323 10.7 722 10.6 
751 736 290 223 239 318 eae 372 12.2 833 11,3 
762 758 296 225 238 331 see #69 376 12.3 837 11.3 
773 771 297 228 244 343 see 09% 384 12.5 906 12.4 
785 785 298 235 247 361 * eee @90 394 12.8 928 12.7 
791 802 307 237 249 372 49 60 394 12.8 943 13.9 
796 804 310 239 253 383 53 71 394 12.8 943 13.9 
800 812 310 238 254 383 48 64 405 12.9 962 13.4 
806 823 312 240 260 404 58 63 423 13.2 962 13.4 
812 832 313 242 263 401 *** *** 50 56 435 13.4 978 13.8 
813 837 314 247 265 426 *** *** 61 69 494 14.1 999 15.0 
817 847 318 247 262 429 203 425 °56 66 502 14.1 999 15.0 
819 849 315 247 269 429 202 431 52 63 502 14.1 999 15.6 
831 867 327 250 270 461 215 439 60 71 502 14.1 999 15.0 
835 871 324 252 275 461 208 444 62 S8 589 14.9 999 15.0 
844 874 332 252 274 465 208 444 54 65 598 15.0 999 15.0 
847 891 330 254 278 474 214 448 55 60 598 15.0 999 15.0 
853 890 328 256 280 477 210 435 54 62 598 15.0 999 15.0 
857 903 338 261 284 529 225 465 63 67 598 15.0 999 15.0 
870 918 348 263 285 543 223 464 59 61 598 15.0 999 15.0 
889 923 350 267 285 549 231 461 58 60 598 15.0 999 15.0 
911 954 362 274 290 580 230 465 57 49 598 15.0 999 15.0 
929 960 367 280 291 595 233 456 65 47 622 15.2 999 15.0 
947 977 385 287 293 628 242 473 64 44 913 17.0 999 15.0 
NORMAL MALE SOMATOTYPE:2.0,2.0,6.0 

635 477 246 186 177 188 *** ##* #08 #2 159 4.5 398 

654 488 248 189 184 195 *** *#* eee see 158 4.8 433 

657 517 255 193 187 202 *** ##* #e0 #08 196 6.2 473 

673 541 261 197 191 209 *** *** 43 55 226 7.3 527 

683 547 264 199 197 218 *** *** 38 53 233 7.5 556 

696 573 271 205 203 227 *** *** 41 50 241 7.8 572 

708 586 275 209 209 236 156 330 38 52 241 7.8 641 

715 613 279 211 214 254 165 348 47 58 248 8.0 672 

734 624 286 216 220 268 166 365 44 50 261 8.5 718 

744 632 291 219 225 279 164 370 49 60 274 9.1 

753 654 297 221 229 284 169 367 45 56 287 9.5 

759 672 301 225 233 312 177 385 58 76 287 9.5 

768 692 305 227 239 314 175 381 46 63 292 9. 

782 698 307 230 239 330 178 384 55 65 292 

786 717 309 232 243 337 180 398 49 

790 722 311 235 248 333 178 392 46 57 337 11.1 *** *#e0 
7195 735 316 239 249 349 180 400 53 66 365 12.1 887 12.1 
798 742 318 241 251 355 183 403 52 75 370 12.2 887 12.1 
799 749 322 242 251 357 183 410 51 64 370 12.2 922 12.6 
806 760 325 243 253 364 184 409 49 63 376 12.3 922 12.6 
815 770 327 247 257 370 185 404 48 59 376 12.3 978 13.8 
826 776 335 250 260 397 188 417 52 55 425 13.3 978 13.8 
835 792 339 255 265 414 199 431 60 69 425 13.3 978 13.8 
852 804 341 258 270 432 201 432 54 60 443 13.5 978 13.8 
871 811 342 263 272 461 205 451 62 58 525 14.3 978 13.8 
881 828 357 266 272 486 212 451 64 60 557 14.6 978 13.8 
891 836 363 270 275 498 212 456 63 54 566 14.7 991 14.2 
908 841 368 272 277 500 212 456 57 47 589 14.9 999 15.0 
921 854 375 276 277 522 217 464 62 52 598 15.0 999 15.0 
930 861 383 280 280 534 220 457 60 51 714 15.8 999 

947 863 395 287 279 558 226 469 65 54 *#* BAee wae 

957 864 396 287 279 564 222 459 60 46 999 18.1 999 

956 867 402 290 279 590 233 483 75 51 e## seee wee 

956 867 403 289 280 579 233 475 75 53 *#* seen eee 
NORMAL MALE SOMATOTYPE:2.0,3.0,6.0 

617 475 227 163 166 159 *** *#* 35 56 225 7.3 456 7.1 1 
640 479 234 169 172 175 151 327 36 59 240 7.8 481 7.41 
648 494 238 171 174 175 152 324 33 55 240 7,8 490 7.51 
660 512 242 175 179 186 154 330 34 51 248 8.1 509 7.7 1 
671 528 247 179 184 186 155 320 31 48 252 8.2 580 4.5 1 
687 553 253 181 190 200 157 329 34 50 277 9.2 642 9.11 
692 573 258 185 193 204 158 332 33 47 280 9.3 661 9.31 
706 587 263 187 199 224 166 351 35 50 293 9.7 692 9.7 1 
716 608 269 189 204 233 172 352 36 47 328 10.8 711 9.91 
734 622 275 195 209 250 173 364 39 52 334 11.0 762 10.4 1 
742 638 277 199 214 261 173 370 35 45 345 11.4 871 11.8 1 
752 655 286 200 216 278 178 374 37 49 354 11.7 493 12.21 
756 677 292 206 221 284 182 383 41 42 370 12.2 931 12.81 
767 688 296 209 224 299 186 396 39 44 370 12.2 943 13.0 2 
774 704 298 209 231 310 189 396 42 46 384 12.5 960 13,3 2 
780 704 303 212 232 325 193 400 40 49 397 12.8 978 13,8 2 
790 714 307 215 235 338 198 412 43 Sl 408 13,0 978 13.8 3 
795 722 311 217 237 347 197 410 42 47 418 13.2 991 14.23 
803 731 314 219 238 350 200 413 43 45 427 13,3 991 14.23 
823 741 319 223 243 375 205 427 44 51 535 14.4 991 14.2 4 
823 253 325 224 244 388 207 427 44 48 555 14,6 999 15.0 4 
827 767 331 227 246 407 215 430 47 46 567 14.7 999 15,0 4 
864 804 353 246 254 468 233 456 49 45 598 15.0 999 15.0 : 
885 812 368 255 253 499 240 465 53 45 782 16,2 999 15.0 : 
900 819 373 259 256 497 239 454 50 42 951 17.2 999 15-0 ss 
913 814 378 265 256 525 252 470 57 42 *#* *#** 


SUBISCHIAL LEG LENGTH (mm) 


(mm) 
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FOOT LENGTH (mm) 


(0-1 kg) 
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(“years”) 


CARPAL BONE AGE 


GENITALIA/ BREAST RATING 


PUBIC HAIR RATING 


PN) ae ae me et me 


SPIT ee ee ee ee ee ee ee 


SPIE A a had DD at Da at te ttt tt tt tt tae te ae ta fee he tbe 





PN ee Oe ee ee et te te eee 


ac 


(mm) 
(mm) 
(“years”) 
(mm) 
(mun) 
(Ot mm) 


(ram) 
years”) 


e 
8 
= 
> 


(mm) 
(years) 


(units) 
(units) 


GENITALIA/ BREAST RATING 


TRICEPS SKINFOLD (0-1 mm) 
RUS SCORE (units) 

CARPAL BONE AGE 
GENITALIA/ BREAST RATING 
PUBIC HAIR RATING 

STATURE (mm) 

SITTING HEIGHT (mm) 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (inm) 
BIILIAC DIAMETER 

FOOT LENGTH (inm) 
WEIGHT (01k) 

UPPER ARM CIRCUM, 
THIGH CIRCUM, 
SUBSCAPULAR SKINFOLD 
TRICEPS SKINFOLO (G1 mm) 
RUS SCORE (units) 

RUS BONE AGE 

CARPAL SCORE (units) 
CARPAL BONE AGE ( years’) 
PUBIC HAIR RATING 


SUBSCAPULAR SKINFOLD (0-1 mm) 
SUBSCAPULAR SKINFOLD (0-1 mm) 
RUS BONE AGE 


SUBISCHIAL LEG LENGTH (mm) 
GENITALIA/BREAST RATING 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 


SITTING HEIGHT (mm) 
BIACROMIAL DIAMETER (mm) 
BIILIAC DIAMETER = (mm) 
FOOT LENGTH (mm) 
WEIGHT (0-1 kg) 

UPPER ARM CIRCUM. 
THIGH CIRCUM. (mm) 
TRICEPS SKINFOLD (0-1 mm) 
RUS SCORE 

RUS BONE AGE 

CARPAL SCORE 

CARPAL BONE AGE (“years”) 
PUBIC HAIR RATING 
STATURE (mm) 

SITTING HEIGHT (mm) 
BIILIAC DIAMETER (mm) 
FOOT LENGTH (mm) 
WEIGHT (0-1kg) 

UPPER ARM CIRCUM. 
THIGH CIRCUM. 

CARPAL SCORE (units) 






































RAR BRR 


29.10 1711 902 809 387 261 248 555 251 470 66 
wae wR we 


20.04 1711 905 806 389 262 249 592 259 503 94 


441 48 67 343 11.3 862 11.7 
444 41 67 348 11,5 883 12.1 
449 49 64 356 11.8 883 12.1 
442 48 68 363 12.0 883 12.1 
459 54 64 363 12.0 922 12.6 
457 52 65 386 12.6 940 12.9 
465 50 60 445 13.6 962 13.4 


12.53 1493 783 710 312 214 246 361 
12.79 1505 790 715 316 215 247 370 
13.04 1515 796 719 319 216 250 379 
13.24 1530 800 730 319 216 256 381 
13.53 1558 812 746 327 219 256 406 


NO.19 NORMAL MALE SOMATOTYPE:2.0,4.0,5.0 13.78 1576 816 760 329 222 260 424 
12.0,4.0, 14.03 1602 827 775 333 225 263 440 


NO. 18 NORMAL MALE SOMATOTYPE:2.5,3.0,5.0 NO. 20 NORMAL MALE SOMATOTYPE:3.0,3.5,5.0 NO. 23 NORMAL MALE SOMATOTYPE:3-0,3.0,4.5 

5.50 925 S49 376 203 160 141 147 "88 900 197) 216,18) 3.422 12.74 1634 863 771 362 255 257 459 212 444 53 73 549 14.6 991 14.2 33 4.53 1108 629 479 247 172 174 175 158 319 45 63 167 5.1 226 4.0 11 
£102 973 56S 408 216 163 146 152 *** #088 3) 3,3 202) 3.01 1 12.99 1649 873 776 367 262 260 458 213 451 47 62 549 14.6 991 14.2 33 5.01 1133 641 492 252 177 179 190 166 333 50 70 217 7.0 241 4.3 11 
4150 1009 $95 414 219 166 151 159 *e* es 986119 3.6 206 3.211 13.28 1670 875 795 371 264 262 479 223 445 54 74 549 14.6 999 15.0 4 4 5.51 1174 656 518 257 181 184 199 165 341 46 62 230 7.4 281 4.911 
5.10 1042 600 442 233 172 152 166 *** 42 70140 4.2 206 3.211 13.51 1691 890 801 375 268 266 508 222 468 50 67 549 14.6 999 15.0 4 4 6.01 1195 666 529 262 186 191 207 167 347 52 62 236 7.7 347 5.9 11 
$150 1074 613 461 231 173 155 168 36 77144 4.3 226 4.011 13.74 1718 899 819 381 272 267 517 224 456 49 63 549 14.6 999 15.0 4 4 6.50 1225 680 545 270 191 196 217 168 352 47 5a 244 7.9 389 6.311 
6.05 1102 628 474 237 176 163 177 *** 48 81175 5.4226 4.011 13.97 1741 913 828 386 276 270 543 226 472 50 56 598 15.0 999 15.0 5 4 7100 1260 692 568 277 196 201 228 168 363 46 55 260 8.5 451 7.111 
6.51 1127 639 488 243 182 167 181 160 307 38 65 194 6.1 247 4.411 14.27 1764 921 843 391 283 273 558 229 469 55 55 598 15.0 999 15.0 5 5 7:52 1290 705 585 283 200 205 239 172 366 49 55 267 .8 481 7.411 
7105 1156 647 509 249 184 173 195 164 318 41 88 200 6:3 247 4.411 14.49 1781 931 850 396 284 275 573 232 479 52 54 598 15.0 999 15.0 5 5 8.02 1314 713 601 287 205 210 254 172 366 47 58 277 9.2 544 8.1 11 
7152 1186 665 521 254 187 175 204 165 325 42 70 205 6.5 261 4.6 11 14.73 1803 950 853 400 288 276 610 239 498 58 54 598 15.0 999 15.0 5 5 8.50 1340 721 619 295 209 214 274 180 402 55 64 286 9.5 603 8.7 11 
8.04 1212 680 532 260 191 180 216 168 333 42 70 205 6.5 261 4.611 15.00 1820 958 862 408 291 274 603 244 486 59 55 605 15.0 999 15.055 9.01 1372 734 638 300 214 219 280 174 393 46 57 294 9.7 702 9.811 
g.49 1239 682 557 265 195 183 218 162 327 40 66 205 6.5 290 5.111 15.48 1845 980 865 412 298 277 640 249 495 64 57 666 15.5 999 15.055 9.49 1396 746 650 304 218 221 294 180 405 48 60 712 10-3 733 10.1 11 
9,04 1264 697 567 266 197 188 227 166 337 40 71 212 6.8 394 6.411 15.98 1863 999 864 422 304 238 700 226 521 84 67 *#* *#e* #e* #H4% 5S 10.01 1421 756 665 308 222 227 304 179 403 45 59 323 19.7 803 19.9 11 
9.50 1291 704 $87 271 199 191 237 172 342 40 67 218 7.0 419 6.811 17.07 1880 999 867 427 307 276 696 263 520 91 66 *#* *e# see se88 5 5 10.51 1443 760 683 315 222 235 317 186 409 47 $3 359 11.9 903 10.9 1 I 
10.06 1315 726 599 275 204 195 254 178 361 45 79 222 7.2501 7.611 18.13 1886 999 872 430 308 277 736 272 539 107 68 *** *##* *#* ##ee 5 5 11.01 1464 775 689 316 226 232 325 180 402 45 $4 371 12-2 892 12.2 11 
30.50 1337 727 610 281 208 199 261 180 364 46 80 231 7.5578 8.511 11.26 1477 778 699 320 228 232 334 186 419 47 55 377 12-4 909 12.4 21 
11.03 1369 740 629 292 214 205 279 185 367 43 79 262 8.6 638 9.121 11,50 1490 780 710 323 234 232 342 190 424 47 57 384 12.5 909 12.4 21 
11.51 1390 741 649 296 217 206 285 185 374 42 71 298 9.8 673 9.521 11.79 1501 783 718 324 234 238 344 191 415 51 53 384 12.5 909 12.4 21 
12.03 1410 749 661 301 219 210 299 185 385 49 73 330 10.9 717 9.921 12.02 1509 785 724 327 234 239 356 192 423 48 57 384 12-5 943 13.031 
12.26 1424 754 670 303 220 212 303 188 384 52 70 332 11.0 758 10.4 21 NOs2l. (NORMAL/ MALE | SOMATOTYPB:2.0 5407453) a, 12.25 1522 794 728 331 236 242 363 194 433 45 59 384 12.5 943 13.0 32 
12.51 1431 761 670 306 221 214 318 194 392 56 74 352 11.6 770 10.5 21 ei espe lesen sameneadec ST neater ie aaa Ne 12.48 1530 797 733 331 236 241 370 195 438 49 62 384 12.5 943 13.0 32 
12.76 1450 771 679 309 224 217 326 194 400 54 78 352 11.6 851 11.6 31 Bee Oe el ito tae ee oe eberaaataeel seh anda: deer aeee 12.79 1544 795 749 335 235 245 375 204 435 48 61 384 12.5 943 13.0 32 
13.05 1469 780 689 314 226 218 342 198 414 58 78 370 12.2 868 11.8 31 Deoaphi lS aG2eeAIAl zo 1h errs toot a eeei apes attics 13.00 1555 804 751 336 242 246 386 203 435 50 61 394 12.8 960 13.332 
13.26 1482 787 695 314 228 222 355 201 422 62 84 383 12.5 868 11.8 31 CoU site a poosonaex 0 ran een rate OMS ee ens an eon 13.25 1568 807 761 339 245 246 397 204 448 51 56 414 13.1 97¢ 13.8 33 
13.55 1499 791 708 318 230 225 358 202 414 47 73 389 12.7 900 12.3 31 6.541183) 6622522.252. 181) #88 206 sti ene foe nee 242 769 ATO) 743 13.52 1591 823 768 344 246 249 421 209 465 55 65 414 13.1 978 13.9 43 
24.05 1533 800 733 327 235 233 384 206 423 54 75 406 13.0 943 13.0 4 2 FeOMEL21L A C62URA7 (2610185 LAOS UAT eee eee ec iees) Be 470) 258 13.79 1608 832 776 347 249 253 425 209 460 S51 58 427 13.3 978 13.8 44 
14.23 1557 807 750 333 238 233 412 212 440 56 80 426 13.3 953 13.2 42 psap i ceeg GeAe Sele 2h epee Co Ciel aia i eS IS ad} Lead 14.00 1627 843 784 351 252 255 456 215 477 55 60 440 a54 
14.50 1581 826 755 339 241 240 424 217 440 56 69 509 14.2 969 13.5 43 Bx0351270 1698 /57602710190, 206) 20a pe Sete ey Nene 203) 1856) 524) 7-8. 14.26 1655 852 803 359 258 258 473 212 469 53 si *** 54 
14.77 1609 838 771 345 244 244 442 220 439 57 67 S17 14.2 999 15.0 5 4 Broder eae O7a sedges sane sp208R2a8 Scie reer eeccaceNiceotels 14.49 1666 866 800 364 262 260 498 226 486 56 61 *** 54 
15.04 1630 B48 782 356 246 245 470 230 459 5B 69 589 14.9 999 15.0 5 4 papnersaens 205902 )2849195 22155 261 su meesa er sme arn 14.80 1695 878 817 369 266 261 S19 232 491 59 56 *** 54 
15.50 1658 863 795 363 254 248 476 224 454 58 59 598 15.0 999 15.0 5 4 RReeR Teak cerca uaa eloseeeon ie eeaeembar cds carats 15.01 1712 894 818 375 270 261 532 231 491 63 53 * 54 
16.08 1681 882 799 373 256 248 529 243 482 68 72 651 15.4 999 15.055 Ree eT eae tea eee tp cueeeea ee Sere aia nisee) were 15.53 1746 910 836 383 275 266 555 237 504 63 53 * 35 
17.03 1697 889 808 375 259 250 525 246 470 65 67 783 16.2 999 15.055 Tee eeu fuss1 29005208 232 ao ee aaa ential 16.01 1768 926 842 391 280 266 582 250 507 71 57 * 55 
18.05 1705 895 810 383 259 250 526 244 464 60 58 999 18.1 999 15.0 55 PRCA Cn CRen Cia caberiiadahaad A catleahtiesbezinlies 17.01 1793 943 850 397 282 265 612 247 535 72 54 * 55 
5 5 sapere Loge on cubges, Eason as aoeeeo ae : % 17.96 1802 950 852 404 283 265 627 255 524 75 56 * 55 

55 55 

35 


19.13 1807 954 853 409 283 267 653 270 544 80 58 * 
20.04 1808 946 862 406 283 265 633 254 503 88 54 ** 





NO.24 NORMAL MALE SOMATOTYPE:6.0,2.5,2.5 
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6.02 1207 660 547 259 177 193 216 170 344 45 61 241 7.8 479 7.311 
6.52 1238 664 574 267 183 197 230 173 348 44 58 251 8.2503 7.611 PASSO 2058425194592 0228 2Ab4 AAS. 59 5738 1459 523'-B 962725 56 9.47 1329 738 591 286 221 200 304 203 420 60 91 286 @i1t 
7.04 1263 674 589 272 183 202 233 173 352 49 53 259 8.5 544 8.111 24053 916595854) 8015343 230/5267).474 A677 20.560 825 15.97 987 (34-2 9.97 1360 751 609 292 224 206 317 202 426 68 90 286 211 
7.54 1294 681 613 278 189 208 244 174 356 49 55 259 8.5 605 8.811 2G 's:(8 016785 804 781453519298) 270/509 SCARS TEE SS OORT Rip sede veoh 10.49 1387 758 629 298 228 210 340 213 447 74 93 286 o11 
8.02 1328 688 630 281 193 212 260 179 367 52 60 266 8.8 644 9.211 pr sg Le I BERT Lane yesoe 282 E2T sao ee SOA ORR COT SI 3145 15299) 2 5.0 10.97 1413 764 649 303 231 212 341 208 435 55 87 292 521 
8.54 1348 707 641 287 198 214 276 183 379 50 62 273 9.0 662 9.411 pets gscgeo Ages eg PUgsam nal Og snObae te sUomsOu TES a6e Ls 1O992 215-0 11.49 1438 776 662 308 236 217 355 211 448 65 88 351 122 
9.02 1371 710 661 291 199 221 282 187 380 48 52.277 9.2 688 9.611 16.02 1753907, 846 376 248277 590 246 516) 62 60 701 15.7 11:70 1452 777 675 308 236 220 353 211 445 63 87 351 Ay 
16.52 1767 912 855 387 251 279 619 256 528 70 68 785 16.2 999 15.0 
9.53 1399 724 675 298 201 226 290 183 382 46 47 286 9.5 719 10.011 11.99 1468 788 680 312 237 221 354 201 423 53 78 370 43% 
16.99 1775 920 855 389 253 279 618 257 531 70 68 918 17.0 999 15.0 
10.03 1420 726 694 305 206 230 307 191 390 48 54 325 10.7 748 10.211 17.94 1784 934 850 396 255 280 1 5 12.24 1481 794 687 315 239 222 374 217 452 63 83 370 921 
10.53 1443 728 715 309 208 233 327 199 411 51 60 325 10.7 778 10.6 11 : a 2 325260853 ta One oaed yy 82921090 12.48 1499 803 696 319 242 223 410 224 480 74 100 376 131 
20.18 1795 939 856 407 258 281 647 273 516 76 55 999 18.1 999 15.0 
11.03 1472 750 722 316 214 235 335 195 409 50 55 349 11.6 778 10.6 11 21.03 1792 931. 861! 406 259 281. 648 272 Bene etna ay 12.70 1511 812 699 324 244 228 416 227 478 74 97 376 ral 
11.32 1483 751 732 316 215 240 345 208 420 56 58 361 11.9 778 10.6 11 Pe Uant ieee uae eam INS gar abet agea eae ct my NmraBRRala eran ss on te: 12.98 1535 820 715 329 247 234 440 236 489 80 103 376 431 
11.55 1491 754 737 317 217 241 355 206 414 56 58 376 12.3 778 10.6112 . bo 7-271) 52 66048 13.23 1553 834 719 333 249 235 463 240 495 92 110 389 642 
11.78 1510 761 749 321 217 242 360 206 428 52 55 376 12.3 813 11.011 13.50 1580 842 738 341 256 236 480 250 502 92 110 417 643 
12.01 1516 758 758 323 220 245 361 201 427 49 51 376 12.3 845 11.5 21 13.69 1601 854 747 343 259 238 498 244 505 90 113 429 4493 
12.31 1535 768 767 324 221 246 375 208 435 56 57 376 12.3 867 11.8 21 13.96 1624 866 758 346 265 241 516 250 517 85 120 508 a54 
12.52 1541 772 769 326 222 249 378 212 430 55 54 376 12.3 867 11.8 21 NO.22 NORMAL MALE SOMATOTYPE:3.0,4.0,4.5 14.23 1652 876 776 352 267 242 520 242 517 74 92 567 o54 
12.77 1555 774 781 329 222 250 389 209 443 55 58 384 12.5 922 12.6 3 2 4.98 1067 592 475 242 178 165 175 *#* #4 HE* ae 150 4.5 384 6.311 14.48 1678 884 794 354 273 244 528 242 508 73 90 589 054 
13.04 1569 778 791 332 225 251 394 209 435 54 53 394 12.8 943 13.0 3 2 48 1104 603 4 1 en ane ane eee : 6 
5. 08 496 248 180 170 184 153 4.6 447 7.011 14.69 1690 897 793 358 275 247 517 242 500 69 74 589 054 
13.31 1582 793 789 334 226 253 410 217 448 63 63 394 12.8 943 13,0 33 5198 1140 620 520 256 185 178 193 *** *** 47 58196 6.2 472 7.3.11 14.98 1703 900 803 364 278 248 536 241 505 72 73 598 055 
13.52 1592 790 802 336 228 254 409 211 440 54 56 407 13.0 943 13.0 33 6.46 1177 637 54 ant nae 3 
3 0 263 187 181 202 44 52 236 7.7 483 7.411 15.47 1732 924 808 372 285 247 571 248 508 73 73 598 055 
13.79 1605 797 808 342 230 258 431 221 454 58 64 *#* #ARH Hee KARE 4 3 6.97 1208 650 558 269 197 184 218 *** *«« 97 75 287 
14.02 tak kee tHe FRR BO SB e269 a9 7018 55 61 245 8.0 544 8.111 15.97 1758 932 826 375 287 250 596 256 526 83 77 648 055 
Berar e seer ee icc ceaa ashe laeN aie’ 23) 7.49 1245 663 582 276 200 192 225 168 352 47 54 248 8.0572 8.411 16.99 1778 951 827 385 292 250 636 263 539 88 93 o*8 33 
14-32 A647 807 940 350 236 263 472 234 477 65 G5 S2* ates eee sess 54 7199 1281 677 604 282 205 197 243 170 353 49 60 268 8.8 572 8.411 18.00 1784 970 814 394 300 252 744 303 S91 175 142 *** "55 
ae aaiae 1 B22 849 355 242 264 485 230 472 55 54 #88 AONE BAA Rhee 5 4 8.49 1319 695 624 290 206 203 254 170 360 48 56 282 9.3 665 9.411 19.06 1795 979 816 397 307 252 846 319 620 226 190 Se see see seen 5 5 
14-78 1685 836 849 359 242 267 511 237 484 70 59 ttt tise ses see 5 5 8.97 1345 704 641 296 213 205 266 178 371 48 57 319 10-5 743 10.2 11 20.02 1795 978 817 405 304 252 881 330 630 255 184 *#* S8e* ene seen 5 5 
15.96 men aes “a ae? ah “ee pas ae oe Be ea Pee asdrsauissigeee 9.50 1379 720 659 302 219 210 277 175 371 46 55 343 11.3 743 10.211 
Tatas enero ee Nas aiecanccumeavaahele 9.98 1404 737 667 309 224 216 291 180 377 47 60 351 11.6 816 11.1 11 
48.05 1903/90 ee ee 10.48 1433 742 691 312 226 221 313 178 388 50 55 358 11.8 832 11.3 11 
19.04 1902 Be 897 403 260 272 626 268 519 88 60 moa 10.98 1460 757 703 317 230 226 329 185 400 54 64 358 11.8 900 12.3 21 
4 4 898 405 262 275 642 277 516 89 71 *#* *#** BAR ABBE SOS 11.47 1500 772 728 328 235 231 357 193 408 NO.25 NORMAL MALE = SOMATOTYPE:6.0,3.0,1.5 
48 56 371 12.2 900 12.3 31 
11.97 1548 795 753 339 245 238 392 200 422 55 60 394 1218 922 1216 3 2 8.58 1354 744 610 293 214 220 339 217 449 90 107? 304 10.0 774 10.5 11 
ia te2iie 7018090761) 340 249924) 412 20 9.07 1374 753 621 299 218 223 351 217 461 77 103 328 10.8 804 10.9 11 
5 425 54 59 394 12.8 960 13.3 33 
12:49 1605 825 780 354 254 248 427 208 434 55 53 477 13.9 978 13.8 4 4 sO SOR i1G5, 6265303 1425-232) 38 2am) ATR Oe Nan Ie eked Bre anaes 
MooMiaseaD ae Fae 7arlesdce4al 9813640257) 2501462215442 Bee calsdor tate gag eb ane 10.06 1417 768 649 306 227 232 384 228 475 78 120 345 11.4 865 11.8 11 
ee MALE SOMATOTIPE:.023:5,8:0 8 a lng TeAUseLesdlanctagsiacouscgtassrararelnldsa seu cietertece eral tere ieee 10.52 1442 772 670 307 228 236 377 217 457 62 100 355 11.7 887 12.1 11 
B48 5067 coalaasizianaa aeotaan een anaes Be BAAS a 2TA ES cB aes 13124 1675 865 810 373 263 255 498 224 461 58 54 *## Bene wee ahah sg 11.05 1463 784 679 321 230 238 389 223 464 67 99 361 11.9 687 12.1 11 
4.00 1114 653 461 257 179 172 188 *** ##e 46 13.47 1690 875 815 376 265 255 503 223 455 54 55 575 14.8 999 15.05 4 11.27 1466 782 684 312 233 238 379 216 453 65 87 368 12.1 900 12,3 11 e 
Aaa ttt ta See are ah Stee 73 16) 4.9 299 5.2 1 1 RSiose raid bee ilean abit sedeass is zocazaudealeea aa eoaitace ace as Gist 11.52 1478 786 692 317 237 240 394 220 460 68 94 368 12.1 922 12.6 11 
ioe) Tise chk ae soe 206 225 204-265 3214 50" 69 205 6 :51445 1/5, 813 1 Rae AMIRI STIOSERsEI aes hae eM IOKeTTtate mEOMtettiaitettiece Terceaie 11.78 1488 790 698 317 235 245 409 228 483 77 113 380 12.4 922 12.6 11 
Bee Lass NST So See eee ay EL ee AT 209 6.7 419 &. qacsauinastos7ies7 aosiar2 Decissvlesy agen ea he : Oya 12.05 1499 801 698 319 238 244 452 238 502 81 115 388 12.6 940 12.9 11 
SOL LaSB Tia Sar Sa te ab 232 266395 42 85 245 8.0 4747-312 1alay 2744 904/840, 293/274 287 Gea ose anc) @n ce hints 12.26 1505 801 704 320 239 245 465 240 514 95 138 399 12.8 962 13.4 11 
ES ed ee ee 1e79 1153810 843397275, 957 Se4 241 ago Sa eh infers 12.49 1514 805 709 323 242 247 477 247 524 110 140 399 12.8 962 13.4 21 
SoS Ley Teves sok Teer Eee eee ao) a7 20 8-8 570 84 1 teres 176a/b18 64404020407 a9 Ss0r24e aga en ee aie 12.78 1530 809 721 327 245 253 S01 254 530 130 164 412 13.1 962 13.4 21 
Fad 1360 F98 CPt Soe eee oe A7d 232 (20, G1 283 8,4 641 942 1) Geranatonsteopiaaceanatarelccahenwielaccmramc: ae 13.05 1549 814 735 329 246 252 510 255 532 110 150 471 13.9 978 13.8 21 
CAT HP He Et acre ges tar ol geet dry ace aN Se MET wera 18/98. 1778 936 B42 409 260 958 €00 250 ans GF fe ae 13.24 1551 816 735 331 248 255 517 254 526 102 145 505 14,1 987 14,1 3 1 
Bsn TAdis 9h Gap SU Tee ee eee AU ORE Rosh ahaa 1 TedW Avhd S49 Ba ase 2oeeet eae ze> soeay ee era 13.53 1573 827 746 335 248 259 543 261 534 117 145 528 14.4 987 14.1 3 1 
He00 3668108 $60 320 Sah See at ee ek ag BE 3 ALS 788 °10,7 1 } arias 47eL bab nas lalniees’ senreaeinee aigmael ce mer 13.78 1588 834 754 340 253 261 563 263 544 116 152 589 14.9 999 15.0 4 2 
CITE Irs HT er og PARLOR BSE 16157 1791 948 B43 425 284 260 654 295 S10 a9 Co oe 14,07 1612 849 763 345 253 269 596 269 550 113 152 589 999 15.0 43 
SM ASR hin )ges 919/T89 Gtt ate a eae a7 148 4 1 20°98 1766 944 B42 428 284 256 G0 269 Sia ga 57 Bi 14.27 1636 864 772 349 261 267 612 270 562 107 152 *#* eee naae 4 3 
10232 121 815 706 338 237 239 375 194 414 44 73 386 12.6 931 12.8 11 14177 1678 680 798 358 269 272 632 270 S63 113 132 sia tee 3 4 
10-98 1543 625 716 343 239 241 378 193 406 46 59 394 12,8 943 13,0 2 1 RGlUaaeanicannan: caeiantiacaceLy scx anaeieaiaelenareeue 34 
i430 1535 836 719 347 243 243 400 204 430 49. 72 405 12.9 962 13:4 2 teen ante ea Sta se ayn aon asa aan cea ine tas sen ¢naele 35 
50 1566 842 726 347 244 245 394 199 423 $1 68 435 14.4 962 1374 21 Perea peace Raa RIO ART SiN al bee aeacseoear nena ueag se 
74 258) 842 739 352 247 246 413 201 426 46 63 44 . ' NO.23 NORMAL MALE  SOMATOTYPE:3,0,3.0,4.5 16.06 1745 932 813 375 279 273 705 275 580 105 123 *** 55 
99 159 B54 738 953248 249 420 Ge aa dooce aa ae of int a 2,58 956 569 387 216 148 152 143 162 341° 66 85 AAk one tees) ) 17.05 1763 954 809 387 287 272 835 312 633 154 185 *** 55 
34 1608 952 756 357 250 253 436 208 435 50 ey see tate one 13 Beara 30 993 587 406 218 153 153 152 160 329 54 73119 3,5 202 3.012 18.07 1791 966 825 392 290 276 846 315 644 150 166 *** 55 
f S618 $cs ae ioSe' abt 48 06 GAT aT enor a eas cine 3.51 1040 600 440 229 162 159 159 165 324 48 73 126 3.8 206 3.2 11 19.07 1793 980 813 394 294 276 904 322 654 202 175 * 55 
713.9 : zi 4 616 448 241 166 167 173 163 326 53 80144 4.3 226 4.011 20.26 1796 977 819 393 297 276 874 314 632 165 151 *** **** 55 
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Elelé Belt en fet sen S |e Elelé SEH . ZF Elelé ats . HS 
E/SiSle sl<e}eie slaicis EIPlSl/el_ s/-]/2l¢e Slalcis E/ZISIE Z\-|2\¢ 4 ale 
E ti-l¢e SIElZ £1 ¢ e el/g/a|—le S1e|z elisa re ° e|5|& BiElz is =| 
3 ° Sicial: 5 = oO;Sisia ¢ with = Sizslsia KIO 
=lS]/sS]aeleé el] -|¥is/2)/©£) 2/8 |9]z2 s/s ie/& gz ¥i/3/2/2] =] 3 |Z +~iZ/e lei _i2 eifig)/o} 3) 15l8 
e eleiMl—l[slS/e]/@]S]€ 2 |slE /EISISI/HI—lalelel2lsole @ {SIE =le/Sisi/HI—-l3sls “/35/\¢ 2 \2\z 
E/EISlaols)/./2 Slels/Sie]elclels Elz|S |olcl. |= Zlel/elslele lc leis elz|S)/o/G/./4 2/elel=lslelsizis 
“es RG 2ISZlelsisi2isiz zi/o/]z |si= EIS IS lZI/2ZIF IS sl2lsiz 21s izia + |ES/SIsl2lFIeElSlsl2isiz 21/5 \zZ\s 
Be lElZ Else (Sell 2/2 ele] 8/8 lgis wl=ZISIS/S/2 (Sele 2/8 |e ]218 18 fais eI ZISlS/S/2) oe 2/2/31 2 12 1815 lale 
= <ins 2 = we = = a = ws = So z= ” |}|@ iSiz 
lols /s/S]Sle S1s/e18)/3)]5] 2 /z\= lols /sl[olSlel<|elslels]2/2 15 lz S/Zle/5 15] Sisley Sisleisisialalas 
. IElZIZISISJEISIS/Z/S/8/2/2/2/E Ele PI/ZIZIS|/S/ElS/S/S)a/81/%]/2)]2]Z IEle PIZIZISIS/EISIEIS[S/812/2/4 |Z IE 
SIEIEISIE/ZIS(/S/ElEIS|EIS |S] 2] § lls EES lelZlSlelElzislzel3 131% | 2/8 SEES sl2/8(el]2 (2181213151215 lls 
< |/S/alajeijsel/2Ql/FSiSjF/aljel2)/2)8/85 [$l2 SBlaleblaja/2/es/SIZF/ZIE/21/2135/3 |#l2 < |/4/G)/H/alaolel/SislFlalelz2\)/2/5 |S \$il2 
NO.26 NORMAL MALE  SOMATOTYPE:5.0,3.5,2.5 NO.29 NORMAL MALE SOMATOTYPE:4.0,2.0,4.0 NO.32 NORMAL MALE SOMATOTYPE:3.0,3.5,4.0 
7.50 1231 686 545 280 187 196 243 185 364 55 105 265 8.7 580 28.5 5.01 1080 631 449 231 179 168 173 158 303 57 82 *#* ##8% #e8 Bene 5-13 1079 625 454 249 167 169 189 183 342 50 89 167 5.1 206 1} 
7.98 1258 701 557 288 193 198 252 186 386 54 98 265 8.7 580 8.5 5-53 1098 642 456 236 182 171 173 158 305 52 74171 5.3 253 4.5 5.52 1095 631 464 249 170 169 198 185 351 55 116 172 5.3 206 It 
8.50 1284 709 575 297 197 205 268 196 393 64 106 273 9.0 642 9.1 6.02 1134 651 483 244 187 174 186 159 315 57 79178 5.5 296 5.2 5-98 1122 641 481 260 173 172 207 188 354 52 105 191 6.0 206 a | 
9.00 1311 721 590 299 199 210 280 199 406 61 103 282 9.3 661 9,3 6.50 1156 655 501 250 189 176 190 158 314 50 79 184 5.7 339 5.8 6.51 11468 655 493 266 178 177 214 187 355 49 90 194 6.1 252 11 
9.50 1337 736 601 306 206 213 313 210 438 74 134 288 9.5 673 9.5 7.02 1184 669 515 250 191 183 196 159 320 46 72196 6.2 357 6.0 6.99 1176 658 518 272 182 179 222 187 356 45 91198 6.2 312 it 
20.00 1365 748 617 311 208 220 325 210 430 67 127 293 9.7 704 9.8 7.50 1211 682 529 260 197 186 205 161 327 42 63 233 7.6 372 6.2 7-53 1210 672 538 273 183 185 231 186 364 45 86 204 6.5 346 bi 
20.52 1397 755 642 323 213 224 371 231 471 97 142 322 10.6 743 10.2 8.02 1241 696 545 268 201 190 223 172 332 51 73 233 7.6 443 7.0 7.99 1234 682 552 280 185 189 241 190 369 50 76 242 7.9 352 I 
10.79 1410 765 645 326 219 229 385 231 478 86 145 369 12.2 790 10,7 8.52 1264 698 566 271 205 198 227 167 338 43 71251 8.2 460 7.2 8.53 1267 700 567 283 188 193 252 191 381 46 74 245 7.9 407 I 
10.97 1429 770 659 329 219 230 396 235 474 91 136 377 12.4 861 11.7 9.01 1290 716 574 273 208 198 244 174 355 50 69 263 8.6 563 8.3 8.99 1289 713 576 290 193 196 266 193 393 45 70 253 4.2 485 i 
11.24 1455 779 676 331 222 238 390 234 467 75 131 384 12.5 878 12.0 9.51 1314 724 590 277 216 200 246 175 358 46 63 276 9.1 579 8.5 9.52 1318 719 599 296 194 200 273 191 384 44 8.5 I 
11,51 1470 793 677 338 224 239 410 234 463 76 122 384 12.5 922 12.6 10,03 1335 732 603 283 216 209 258 177 365 48 73 282 9.3 628 9.0 9.98 1345 732 613 302 200 207 293 202 402 49 9.0 I 
22.78 1507 802 705 346 231 242 437 232 474 79 115 407 13.0 978 13.8 10.49 1356 737 619 286 219 210 271 175 374 48 73 286 9.5 646 9.2 10.52 1372 744 628 310 202 209 311 206 410 50 9.0 1 
11.99 1523 813 710 350 235 243 435 231 471 70 103 407 13.0 978 13.8 11,01 1379 749 630 291 222 213 293 185 395 55 81292 9.6 665 9.4 10.98 1399 749 650 317 207 215 328 216 418 51 9.3 
12.30 1548 621 727 357 238 247 445 229 470 61 87 508 14.2 978 13.8 11,26 1391 753 638 294 224 216 295 182 393 51 76 310 10.2 677 9.5 11.25 1411 754 657 318 208 218 332 213 429 47 3.5 
12.51 1564 838 726 363 243 248 476 236 491 67 90 567 14.7 991 14.2 11.53 1405 758 647 296 226 218 298 184 397 51 77 310 10.2 758 10.4 11.52 1427 756 671 319 212 220 342 215 427 48 0.5 


12.78 1591 845 746 367 242 250 494 240 487 68 91 577 14.8 999 15.0 
12.99 1597 855 742 370 245 250 489 233 490 65 82 598 15.0 999 15.0 
13.22 1613 860 753 373 245 251 512 245 497 73 95 598 15.0 999 15.0 
13.50 1624 876 748 380 252 250 562 256 531 87 122 613 15.1 999 15.0 
43.77 1634 888 746 385 251 253 583 264 544 92 138 660 15.4 999 15.0 
13.97 1640 889 751 385 252 253 592 260 542 92 125 694 15.7 999 15.0 
14.25 1643 893 750 394 253 251 686 295 597 162 228 751 16.0 999 15.0 
14.50 1652 906 746 399 259 253 711 300 609 220 225 883 16.8 999 15.0 
14.79 1662 912 750 401 257 253 697 301 597 174 196 916 17.0 999 15.0 
15.00 1669 912 757 403 259 253 675 290 590 150 164 *** *kAe wae ® 
16.00 1683 917 766 405 256 250 641 270 564 115 102 *** tenn wae none 


11.79 1414 762 652 297 226 220 308 190 400 52 80 315 10.4 801 10.9 
12.01 1420 764 656 297 226 223 304 188 399 51 80 323 814 11.1 
12.27 1431 774 657 299 228 220 315 189 407 54 82 *** eee sees 
12.50 1440 777 663 300 229 226 316 188 403 53 75 *#* 
12.81 1456 778 678 303 232 230 331 196 420 63 90 *** 
13.02 1463 780 683 303 232 230 336 194 413 55 85 *** 
13.27 1472 788 684 303 234 232 353 201 430 68 92 *** 
13.54 1490 791 699 310 235 233 359 200 428 71 90 *** 
13.81 1499 795 704 312 236 235 372 208 431 68 103 *** 
14,02 1510 796 714 313 239 239 377 207 441 69 93 *** SOLACE 
14.27 1524 803 721 312 241 240 386 207 450 64 91 *** ##* eee neee 
14.59 1548 811 737 322 243 245 397 209 439 65 85 *#* BRAS as seee 
14.82 1574 825 749 326 247 *** 413 215 448 67 95 Ae HAHA Bam Beee 
15.01 1589 831 758 329 252 247 425 215 450 65 83 *#* #RAA the Aeee 
NO.27 NORMAL MALE SOMATOTYPE:4.5,4.5,1.5 15.49 1634 858 776 338 261 256 472 223 475 67 91 *#* #A#e tHe wees 


11.77 1437 758 679 320 216 222 352 220 433 57 
11.98 1447 766 681 322 213 223 347 215 428 49 
12.26 1459 771 688 326 216 222 371 220 442 53 
12.51 1468 773 695 328 219 225 376 222 444 58 
12.76 1485 780 705 332 221 227 386 232 442 57 
12.97 1504 795 709 335 221 230 401 233 458 62 
13.53 1549 819 730 348 230 233 457 242 473 56 
13.76 1573 831 742 355 234 237 473 247 476 63 
13.98 1600 845 755 357 235 241 470 240 468 62 
14.27 1626 859 767 366 242 243 512 250 485 64 
14.52 1653 869 784 369 242 244 523 252 478 58 
14.77 1675 882 793 376 247 248 544 254 499 64 
14.98 1686 897 789 377 248 248 535 255 485 61 
15.52 1712 913 799 386 261 247 553 257 489 68 
15.98 1727 918 809 389 257 247 554 259 487 69 


tee been 
ee knee 
neh bee 
tee haee 
the hehe 
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VUMUN ES BWWWWWN NNER REPRE Pee eR eR eee 
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(210 UU ee ie ae Pa tae Pat tre tt tt te 


15.97 1678 881 797 344 267 255 512 233 493 78 97 *** #A Hee weet 16.96 1739 931 808 399 253 247 S71 268 485 65 

ecae cae hs = Bee ae aaa se aoe ang as ee ace ae ae 16.98 1724 917 807 363 281 257 591 256 529 94 130 *#* ##ee BAH AeRE 17.99 1749 934 815 395 253 246 589 269 492 66 

9.52 1329 739 590 308 221 209 303 203 426 74 98 276 9.1 609 18.05 1746 929 817 369 285 256 605 260 525 94 102 *#* *HKe AHA teen 18.97 1752 941 611 409 263 247 605 274 493 73 
1360 751 609 316 225 214 323 204 435 62 102 306 10.1 661 
1377 761 616 320 228 218 328 206 437 63 90 319 10.5 701 





1403 771 632 325 233 222 344 209 439 58 93 353 11.7 729 NO. 30 NORMAL MALE SOMATOTZES 3.0,4.0,4.0 NO.33 NORMAL MALE SOMATOTYPE:3.0 

1415 773 642 327 233 223 351 205 444 60 93 358 11.8 848 7.57 1260 686 574 265 *** 231 #A8 Bk ake sae 253) 8.2°521 7.8 4.53 1051 594 457 237 *** *** 168 *** 

1430 781 649 332 235 228 367 220 457 72 98 376 12.3 887 8.05 1294 700 594 274 201 the 26S AOA EARSORS SE RAR 62 OB. G6 1629090 4.99 1080 607 473 244 *** *** 179 *** 
11.81 1440 762 658 335 236 230 375 222 465 82 105 376 12.3 900 8.64 1322 716 606 283 204 *** 270 *** Kee Ake *H* 276 9.1 697 9.7 3591 1119629) 490-252 20% #2? 177 #2% 
12.02 1454 785 669 337 240 230 399 225 474 70 107 384 12.5 900 9.05 1345 722 623 288 205 *** 277 #** #ee BHR HHH 983° 9.4 745 10.2 6.00 1148 644 504 252 *** *** 197 *** 
12.27 1469 796 673 340 240 234 397 224 474 73 115 384 12.5 922 9.59 1378 737 641 290 213 224 299 *** eee te* Hee 31) 10.2 793 10.8 6.50 1177 653 524 260 187 *** 213 *** 


12.52 1481 798 683 343 245 236 408 222 478 84 105 384 12.5 922 


1 

1 

1 

1 

1 

1 

1 10,03 1401 743 658 294 216 220 306 *** *** ##* *** 348 11.5 832 11.3 
12.81 1495 807 688 347 245 240 420 227 483 74 107 384 12.5 956 s 

1 

1 

1 

1 

1 

1 


10.63 1427 760 667 299 220 226 331 *** *** ##* *** 353 11.7 887 12.1 
11.03 1447 768 679 305 223 230 331 *** *** #** *#* 353 11.7 906 12.4 
11.59 1473 778 695 310 228 236 352 *** *** 51 68 368 12.1 906 12.4 
12.03 1495 780 715 312 230 236 367 *** *** 51 70 380 12.4 941 12.9 
12.58 1528 792 736 319 237 245 388 *** *** 55 74 450 13.6 962 13.4 
13.04 1550 807 743 322 240 249 408 207 430 58 77 482 14.0 978 13.8 
13.29 1565 816 749 328 243 250 429 209 435 59 73 508 14.2 978 13.8 
13.58 1588 831 757 335 245 252 449 216 455 65 79 519 14.2 978 13.8 
13.79 1609 835 774 338 249 255 449 214 446 55 70 519 14.2 987 14.1 
14.10 1640 857 783 348 255 258 493 226 460 61 69 528 14.4 987 14.1 
14.38 1664 870 794 357 259 264 522 228 475 65 70 589 14.9 999 15.0 
14.58 1681 887 794 360 262 270 533 228 470 66 69 681 15.6 999 15.0 
14.79 1694 893 801 368 264 268 554 233 478 63 64 681 15.6 999 15.0 
15.02 1717 906 811 372 265 270 558 239 486 64 62 701 15.7 999 15.0 
15.31 1725 910 815 380 271 272 606 246 505 71 64 798 16.3 999 15.0 
15.57 1740 918 822 382 270 272 604 250 499 76 67 811 16.3 999 15.0 
16,03 1754 931 823 388 271 271 619 252 505 72 56 940 17.1 999 15.0 
17.03 1770 948 822 406 277 278 672 266 532 93 67 999 18.1 999 15.0 13.99 1612 833 779 340 249 252 446 216 437 55 
18.04 1782 954 828 412 280 278 658 259 516 90 63 999 18.1 999 15.0 14.24 1636 849 787 345 253 256 464 225 440 53 


NO.28 NORMAL MALE SOMATOTYPE:4.0,3.0,4.0 14.53 1657 861 796 353 256 262 474 222 437 53 
. 24.0,3-0,4. 


7.00 1200 667 533 260 190 *** 215 *** 
7.49 1228 674 554 264 194 *** 229 *** 
7.99 1257 687 570 270 199 197 231 * 
8.53 1284 696 588 275 202 201 240 * 
8.99 1309 705 604 281 204 204 254 *** 
9.52 1334 713 621 284 213 212 263 *** 
9.99 1362 728 634 286 214 214 284 *** 
10.52 1390 733 657 291 215 222 290 *** 
11.00 1419 744 675 295 218 224 306 182 
11.52 1437 756 681 306 222 228 320 192 
12.00 1465 768 697 309 226 233 336 196 
12.24 1473 769 704 313 227 235 336 197 
12.52 1494 777 717 314 231 239 354 202 
12.72 1505 787 718 317 232 242 368 200 
12.99 1525 792 733 319 235 243 375 197 
13.26 1545 798 747 326 239 247 381 204 405 48 
13.53 1568 815 753 330 245 249 404 207 421 53 
13.74 1589 825 764 337 248 251 428 215 434 55 


13.04 1509 B08 701 350 247 240 428 225 480 70 107 384 12.5 956 
43.27 1526 812 714 355 249 241 438 227 484 72 101 384 12.5 978 
13.50 1542 822 720 357 250 244 457 228 492 83 102 423 13.3 978 
13.81 1564 834 730 363 254 248 456 229 492 71 94 441 13.5 978 
14.02 1578 842 736 369 256 250 493 236 507 73 95 451 13.6 987 
14.27 1600 849 751 374 260 252 514 240 513 73 100 524 14.3 999 
14.54 1627 860 767 381 264 255 543 248 521 74 93 672 15.5 999 
14.81 1646 876 770 384 269 255 556 253 522 86 88 672 15.5 999 15. 
15.02 1657 882 775 387 272 256 554 242 510 78 73 672 15.5 999 15.0 
Ss 3k UA S6S BOR e FES Es990270 2571575251, 522) 74) BS Ake MAee RE Fae, 
17.03 1712 931 781 412 288 257 715 288 581 127 127 *** *#** Bae Hane 
18-02°1723'932 751 412°292 256 731 292 595 155 125 *** Atte Bee wane 
18.98 1724 934 790 420 296 259 734 299 59B 190 132 *** *eA* BAH RAH 
18.98 1724 934 790 420 296 259 734 299 598 190 132 *** #*** Hae Bane 
19.98 1725 946 779 427 294 259 801 308 624 244 164 **#* *HHe BHR HHee 
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14.74 166: 75 793 5. 22) 4 
2.50 892 544 348 213 151 132 120 157 280 44 73 38 1.8 181 1.411 1 NORMAL MALE, soMntorY?E:4.0,4.0,3.0 Rgeaotn caranTlnow nastaceloc aoa ae ae 
Bee ne nee eee ee a2 086 poet DUA RGT TONER CHD TED SR EASEES CORAL OR EET Caio a ahedetontaneaat eee 1s 15.98 1717 913 804 376 270 261 558 241 476 65 
4203 593 392 403 233 lee 143 159 170 312 46 g4 101 3:1 192 2:5 11 4.48 1043 603 460 241 *** ue Lpaites nna sees eee tsa e8 319 (8:31 Tene bao Sancta ai pesesieekeass notes 
. 3 ¥ O11 4.98 1074 620 454 250 188 97 6.2 352 5.9 1 : 
S103 i062 621 aa 249 197 is2 ibs 177 321 35 89 iat 313 306 312 VEL 5.50 1110 630 480 255 185 *** 188 *** #** *#* *#* 206 6.6 390 6.3 1 * 18.99 1735 934 801 390 276 266 586 248 489 66 52 
5.49 1087 628 459 254 181 160 182 173 315 45 87 131 3.9 206 3.21 1 2 Atay es0 207 gop 109 os 208 PrabrOr ere ace oe a8 o.3 a : 
+5 226 4,0 1 . : : 
6130 iia $33 495 366 190 167 205 ive 337 33 38 is ale 261 416 11 6.99 1193 649 544 263 197 184 209 *#* #A* tee eee 243 7.9 496 7.5 1 * NO.34 NORMAL MALE SOMATOTYPE:3.5, rege. 
7102 1172 661 511 273 194 172 216 185 343 53 86 184 5.7 269 4.711 7.49 1225 658 567 270 200 189 222 *#* *#* ##s #8* 258 8.4 543 8.11 * 5.51 1076 604 472 249 *#* *** 175 #88 Medea gg 
8.54 1258 697 561 288 205 186 244 188 357 45 64 227 7.3 409 6.711 7.97 1246 669 577 275 205 194 231 *#* *** ##* #e* 258 814 590 8.6 1 * 6.02 1113 614 499 258 *#* *** 194 #88 ce rt 
9.04 1278 706 572 293 210 190 262 193 366 51 75 227 7.3 437 6.911 8.48 1272 681 591 282 208 198 245 *** *** 49 60 269 8.9 619 8.91% 6.53 1144 623 521 263 *#* *** 193 3.9 261 4.6 14 
9.55 1309 713 596 294 213 194 275 193 376 52 74 263 8.6 477 7.311 8.98 1300 692 608 287 211 204 250 *** *** 46 59 282 9.3 661 9.31 * 7.03 1172 635 537 268 185 *** 202 6.6 261 4.611 
10-03 1333 720 613 304 217 198 291 198 377 51 78 275 9.1 537 8.011 9.48 1321 699 622 291 213 207 268 *** *** 45 62282 9.3 755 10.3 1 * 7.52 1198 648 550 277 190 *** 222 6.8 261 4.612 
10.49 1351 729 622 311 222 200 299 202 389 52 74 275 9.1 609 8.8 11 9.98 1348 713 635 297 217 211 286 188 388 57 65 297 9.8 798 10.8 1 * 8.00 1228 666 S62 281 195 *** 240 *** 7.3 412 6,7 12 
11:03 1375 736 639 312 223 204 320 208 404 52 70 282 9.3 642 9.111 10.50 1372 721 651 304 224 217 304 194 401 48 62 330 10.9 798 10.8 1 * 8.51 1262 676 586 287 196 *** 252 *** FG Ahm ORON ET 
11:24 1381 732 649 317 225 206 322 205 402 56 81290 9:6 668 9.411 11.07 1402 731 671 305 227 218 316 200 407 61 71 330 10.9 848 11.5 1 * 9.04 1287 682 605 292 205 190 254 *** 738,435) 629) 03 
11.47 1403 740 663 317 225 207 321 206 397 53 77 313 10.3 686 9.6 11 11.49 1419 740 679 305 231 220 327 205 412 65 83 358 11.8 848 11.5 1 * 9.51 1315 694 621 298 207 188 272 *** 8-3 446 7-0 22 
11-76 1413 746 667 321 227 210 337 213 404 61 91 313 10.3 737 10:1 21 11.99 1438 748 690 318 235 225 338 208 415 65 78 366 12.1 878 12.0 1 * 10.01 1348 713 635 305 212 201 290 *** 8.3 486 7.4 21 
12.03 1423 753 670 321 227 212 345 210 410 56 81 354 11.7 816 11,1 31 12.49 1463 756 707 324 239 230 356 210 424 61 74 380 12.4 878 12.0 1 * 10.51 1380 720 660 315 216 204 311 *** 8.6 538 8.0 31 
12.22 1431 758 673 324 229 214 346 206 418 59 78 354 11.7 833 11.3 31 12.74 1473 758 715 324 240 232 354 205 427 60 71 380 12.4 878 12.0 2* 10.99 1413 7240 673 323 218 212 329 *** Sa ARSE 3k 
12.50 1445 762 683 325 231 215 356 210 420 63 76 359 11.9 854 11.6 31 12,99 1482 762 720 327 241 233 368 211 426 63 72 380 12.4 878 12.0 2 * 11,51 1458 764 694 332 227 219 354 *** 10.8 786 10,7 4 2 
12.75 1456 763 693 329 233 217 358 214 413 65 81 371 12.2 876 11.9 3 2 13.20 1492 764 728 327 243 236 367 207 420 59 66 386 12.6 900 12.3 2 * 11.78 1490 778 712 338 230 221 370 217 Seas 
13.04 1469 771 698 331 234 218 355 205 406 52 74 371 12.2 876 11.9 3 2 13.49 1503 768 735 325 243 238 382 215 433 63 79 386 12.6 900 12.3 2 * 12.02 1510 788 722 342 233 227 381 217 Red aile fh bap 
13.25 1482 774 708 332 235 220 366 207 410 59 73 *#* #A#H Bee weRe 3 2 13,73 1515 769 746 333 244 239 393 212 447 63 78 386 12.6 919 12.6 2* 12.29 1542 806 736 351 241 228 406 228 1c $1723 
13.50 1492 775 717 334 237 223 372 214 419 64 BO *#* #Aee wee aaHe 3 2 13.98 1528 774 754 337 249 240 413 220 467 74 75 386 12.6 978 13.8 2 * 12.52 1565 813 752 357 248 234 429 235 Shh Mee 
nae 1507 780 727 336 239 223 388 219 423 63 80 *#* A888 see wees 3 3 14,19 1540 779 761 340 250 243 417 223 457 75 77 394 12.8 978 13.8 3 * 12.77 1585 834 751 364 246 234 459 244 14.6:978 13-83% 
a4 1528 791 732 343 242 227 401 221 432 67 79 *8* sass Bee sees 3 3 14.48 1560 794 766 345 258 244 446 230 480 82 102 417 13.2 978 13.8 3 * 13.02 1604 841 763 368 247 234 470 245 Etre 
au 217 436 63 72 *#* seen see teen 3 3 14.73 1576 797 779 350 257 248 447 230 471 70 87 417 13,2 978 13.8 3% 13.29 1618 849 769 374 254 234 490 245 3520/98 E 16.9 2S 
434 60 70 43 14.98 1594 807 787 356 260 251 465 231 470 76 80 498 14,1 978 13.8 4 * 13.50 1630 856 774 377 252 235 488 249 TSnni99l 26005 3 
443 66 65 44 15.21 1612 815 797 359 262 254 463 232 470 69 68 517 14.2 991 14.2 4 * 14.04 1648 871 777 378 255 239 502 257 XSAE 99943) SS 
450 66 64 54 15.99 1681 856 825 376 279 258 591 269 543 107 101 605 15.0 999 15.0 5 * 14.52 1655 878 777 388 259 237 536 262 Rr oo aoe tg ees 
478 75 62 55 16.99 1714 885 829 388 282 261 584 256 527 85 74 739 15.9 999 15.0 5 * 15.01 1662 888 774 388 256 237 532 257 3758 SI SS 
492 82 71 55 19.06 1719 886 833 405 286 261 594 270 518 91 81 999 18.1 999 15.0 5 * 16.01 1671 891 780 393 264 240 555 270 eater 
485 86 70 55 20.04 1735 902 833 406 286 261 632 283 538 108 93 999 18.1 999 15.0 5 * 17.03 1677 898 779 402 264 240 551 276 Fe eee aias 
532 105 92 480 ens ane seen 5 5 21.07 1735 906 829 410 287 262 673 295 567 147 105 ** #eee Hee when 5 4 18.00 1676 894 782 402 265 239 549 274 18. “ 
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(mn) 
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BIACROMIAL DIAMETER (mn) 
UPPER ARM CIRCUM. 
SUBSCAPULAR SKINFOLD (01mm) 
TRICEPS SKINFOLD (0-1 mm) 

RUS SCORE (units) 

CARPAL SCORE 

CARPAL BONE AGE 

GENITALIA/ BREAST RATING 

PUBIC HAIR RATING 


GENITALIA/ BREAST RATING 
RUS BONE AGE 


GENITALIA/ BREAST RATING 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
SUBSCAPULAR SKINFOLD (01mm) 
TRICEPS SKINFOLD (0-1 mm) 
CARPAL BONE AGE (“years”) 
PUBIC HAIR RATING 
SITTING HEIGHT (mm) 
SUBISCHIAL LEG LENGTH 
BULIAC DIAMETER (mm) 
FOOT LENGTH (mm) 


PUBIC HAIR RATING 
CARPAL SCORE (units) 


SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
UPPER ARM CIRCUM. (mm) 
SUBSCAPULAR SKINFOLD (0:1 mm) 
TRICEPS SKINFOLD (0.1mm) 
CARPAL BONE AGE (“years”) 
BIILIAC DIAMETER (mm) 

RUS BONE AGE (“years”) 


UPPER ARM CIRCUM. 


FOOT LENGTH (mm) 
THIGH CIRCUM. 

RUS SCORE (units) 
RUS BONE AGE (“years”) 
CARPAL SCORE (units) 
STATURE (mm) 
SITTING HEIGHT (mm) 
FOOT LENGTH (mm) 
WEIGHT (0-1 kg) 
THIGH CIRCUM. (mm) 
RUS SCORE (units) 
AGE (years) 
STATURE (mm) 
WEIGHT (01 kg) 





NO.40 NORMAL FEMALE SOMATOTYPE:5.0,1.-5,4. oo 
9.78 1409 737 672 303 215 220 306 197 413 56 568 11.4 965 Il. 
10.02 1427 744 683 307 219 222 328 203 420 63 ” 628 12.5 981 1). 
10.27 1439 755 684 308 220 223 336 201 430 61 78 628 12.5 961 li. 
10.48 1451 760 691 313 220 226 347 206 426 5S 81 628 12.5 981 11. 
10.85 1462 762 700 315 223 228 370 210 450 69 95 692 13.2 981 11. 


NO.37 NORMAL FEMALE SOMATOTYPE:3.5,3.0,4.0 
13.59 1514 813 701 339 237 227 377 205 447 80 71 762 13.8 999 13.0 
13.78 1520 830 690 340 238 227 376 202 452 76 76 762 13.8 999 13.0 
14.03 1525 827 698 343 242 229 393 206 455 86 74 804 14.2 *#* **** 
14.27 1528 829 699 347 245 232 422 225 480 106 97 823 14.4 999 13.0 


MO.3S NORMAL FEMALE 
$.00 1082 603 479 
5.50 1120 629 492 
€.00 1158 647 508 
6.50 1186 652 534 265 *** 
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7201 1225 682 543 274 193 7.2 594 14.56 1534 830 704 348 248 228 425 223 481 117 107 897 15.0 999 13.0 
7.51 1254 694 S60 277 195 7.2 628 15.02 1538 836 702 348 246 229 415 222 476 101 96 984 15.6 999 13.0 11.04 1475 774 701 319 227 228 383 216 452 67 104 
€.01 1288 708 580 285 201 7.9 687 15.56 1540 837 703 351 247 229 430 227 482 122 103 991 15.7 999 13.0 11.27 1488 775 713 320 229 232 394 216 457 72 110 
8.51 1317 722 595 292 204 8.7 704 17.02 1549 842 707 353 250 229 426 223 487 113 87 999 16.0 999 13.0 11,48 1497 781 716 323 234 233 424 235 477 90 125 
$.00 1337 727 610 294 207 212 9.7 749 19.03 1548 845 703 353 247 226 415 214 465 93 67 *** een see 11.79 1519 792 727 329 242 237 460 247 504 112 165 
9.48 1370 736 634 301 214 220 10.4 823 20.03 1544 844 700 353 248 227 415 212 458 97 63 *** eee #08 enee 12.04 1532 798 734 331 243 237 481 248 509 113 157 
9.71 1385 740 685 303 215 223 10.7 877 12.28 1547 802 745 337 246 241 473 245 505 117 141 
10.00 1409 785 664 312 217 232 10.7 952 12.50 1567 808 759 336 242 240 454 234 480 81 113 

12.80 1586 822 764 346 251 243 505 245 SIS 92 131 


30.25 1425 757 668 317 221 230 347 59 88 505 11.0 952 
0,3.0,5.0 13.03 1611 835 776 351 257 245 S47 256 546 122 162 








SPE Et ee ee ee ee ee 
ME ee te ee et eee ee 


30.50 1454 776 678 321 227 233 367 *** *** 61 65 524 11.3 963 NO.38 NORMAL FEMALE SOMATOTYP! 

10.71 1476 784 692 322 232 235 367 *** *** 58 82 570 11.9 976 5.53 1102 614 488 234 185 170 177 eee 46 69 258 5.3 521 6.5 13.28 1623 842 781 354 257 245 577 263 556 121 164 
11.00 1500 806 694 328 237 240 399 *** *** 67 81 594 12.1 992 5.99 1135 623 512 230 186 174 177 180 321 40 57 271 5.8 560 7.0 13.49 1636 857 779 358 265 250 586 271 563 118 155 
11.27 1519 814 705 333 241 240 408 *** *** 65 79 641 12.6 999 6.53 1162 635 527 250 191 179 195 173 346 45 72 301 6.8 585 7.3 13.80 1656 859 797 358 265 248 569 257 553 97 147 
22.49 1535 825 710 335 240 239 417 215 461 66 85 648 12.7 999 7.05 1187 642 545 252 194 183 197 172 345 41 56 301 6.8 632 7.8 14.03 1661 866 795 359 266 251 587 260 563 113 167 
21.72 1550 834 716 342 246 241 426 218 466 70 81 648 12.7 999 7.53 1215 658 557 257 199 189 213 174 360 46 65 315 7.3 682 8.3 14.28 1665 873 792 367 270 247 620 268 577 125 193 
12.01 1569 837 732 348 250 242 470 234 495 83 102 692 13.2 999 7.97 1240 664 576 262 200 191 209 172 351 40 63 325 7.6 702 8.5 14.47 1674 B75 799 369 269 247 641 275 584 135 197 
12.26 1580 851 729 345 251 245 481 240 503 84 97 699 13.2 999 8.52 1263 677 586 264 202 196 229 173 366 40 64 332 7.8 743 8.8 14.82 1676 882 794 371 269 247 619 270 582 123 178 
12.49 1588 858 730 352 254 248 488 240 505 74 98 709 13.3 999 8.98 1291 681 610 273 206 197 245 182 373 49 63 351 8.3 834 9.6 14.99 1674 877 797 369 266 246 618 266 577 115 164 
13.01 1595 860 735 355 263 248 S11 244 515 76 103 748 13.7 999 9.52 1314 697 617 280 212 202 244 178 368 44 64 351 8.3 850 9.8 15.54 1680 B81 799 368 264 249 607 266 560 113 162 
13.51 1607 861 746 361 262 248 529 250 530 94 108 850 14.6 999 9.98 1343 709 634 284 214 205 262 184 386 48 75 380 9.1 873 10.0 16.15 1688 887 801 368 262 245 584 255 545 90 126 
14.01 1612 871 741 364 267 248 536 251 535 85 140 923 15.1 999 10.52 1365 715 650 293 219 208 279 197 403 54 77 396 9.4 888 10.2 17.17 1691 900 791 370 262 246 596 255 546 101 131 *** "ewe eee evee 

10.99 1383 720 663 297 221 213 281 197 395 53 70 448 10.2 947 10.9 


34.50 1622 879 743 364 263 250 556 262 550 90 147 928 15.1 999 


15.01 1625 876 749 368 267 247 584 275 572 101 172 996 15.8 999 11.51 1409 726 683 304 225 213 296 197 405 53 78 468 10.5 968 11.3 


11.74 1416 731 685 306 228 218 300 198 399 50 73 475 10.6 968 11.3 






No.41 NORMAL PEMALE SOMATOTYPE:5.0,1.0,4.0 
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15.50 1626 883 743 368 273 251 595 279 582 113 180 999 16.0 999 
16.00 1628 892 736 371 273 251 598 276 582 120 190 999 16.0 999 13.0 11199 1428 736 692 309 230 219 312 200 409 54 75 475 10.6 981 11.7 5.05 1059 600 459 23@ 189 159 165 170 352 55 100 224 4.1 404 5.211 
16.99 1634 895 739 373 270 252 588 280 570 114 205 999 16.0 999 13.0 12124 1437 743 694 309 231 219 315 203 412 57 77 475 10.6 981 11.7 3155 1088 613 475 243 199 161 181 173 363 66 122 241 4.6 415 5.312 
17.99 1634 890 744 374 269 252 557 265 544 96 147 999 16.0 999 13,0 12153 1448 746 702 312 234 219 320 202 415 54 72 498 10.9 981 11.7 $103 1111 620 491 245 200 163 180 174 362 57 107 241 4.6 493 6.211 
19.01 1632 891 741 373 271 251 594 288 585 107 190 999 16.0 999 13.0 12.74 1458 750 708 316 236 222 324 199 418 50 68 530 11.4 981 11.7 6.55 1150 636 514 253 204 166 194 177 371 70 128 283 6.2 304 6.311 
25.03 1633 896 737 373 276 250 617 295 594 125 214 *#* #ese eee seen 13.03 1472 757 715 316 239 226 332 207 422 53 75 553 11.7 992 12.2 5103 1177 646 531 259 209 170 212 188 393 70 128 303 6.8 504 6.3 11 
13126 1488 762 726 318 242 225 351 212 429 55 81 563 11.8 999 13.0 733 1215 €61 554 267 212 175 217 193 399 63 123 318 7.3575 7.2 1% 
ree neue are pag 320 ats ats acs on ie fo 8 ees ee aoe ase B.04 1242 671 571 269 215 180 223 184 387 52 130 344 8.1 619 7.7 11 
WO.36 NORMAL FEMALE SOMATOTYPE:5.5,3.0,2. : : : 8.54 1272 681 591 272 221 181 228 186 399 55 121 351 8.3 676 8.3 11 
4.13 1040 590 450 237 182 157 186 tee ase 7 a3 308 225 4.711 14.25 1557 796 761 335 256 233 407 230 464 61 82 682 13.1 999 13.0 9.04 1301 695 606 282 227 185 239 187 403 57132395 9.4 704 B.5 11 
4.53 1079 616 463 247 188 166 207 190 332 90 124 271 4.911 14.52 1574 809 765 340 260 237 430 230 476 78 87 695 13.2 999 13.0 9.33 1316 702 614 284 227 190 250 190 412 62 123 431 9.9 762 9.211 
$106 1125 633 492 252 193 171 218 187 378 83 104 280 11 14173 1587 823 764 346 266 237 436 233 485 72 85 699 13.2 999 13.0 9°56 1324 704 620 288 228 190 254 194 422 60 145 460 10.4 848 9.3 11 
5.55 1162 655 507 260 198 175 232 192 387 73 105 309 6.3.11 14.98 1598 833 765 348 271 236 450 236 491 76 90 740 13:6 999 13.0 9.79 1338 710 628 290 230 193 265 193 431 63 140 466 10.5 886 10.1 1 I 
6.05 1194 660 534 265 200 185 243 197 400 84 102 323 6.811 15.52 1616 844 772 353 275 236 483 243 513 81 100 **% 10.02 1354 714 640 294 234 192 275 201 436 76 160 474 10.6 907 10.4 12 
6.55 1227 682 545 269 205 187 253 190 400 67 100 330 6.811 15.96 1625 851 774 354 278 240 485 245 517 74 115 843 14.6 999 13.0 10.32 1370 724 646 295 237 196 286 208 437 73 145 474 10.6 907 10.4 11 
7.05 1255 690 565 274 206 194 264 195 411 68 97 337 7.611 18.03 1637 866 771 358 289 237 537 266 549 116 135 *** sees *** sass 10.54 1380 729 651 300 238 199 286 202 438 70 160 474 10.6 907 10.4 1 I 
7:55 1282 707 575 280 212 195 281 201 424 71 94 344 8.311 10.78 1393 733 660 301 240 199 291 205 440 73 148 rt 
§.04 1312 709 603 286 218 202 295 200 426 70 102 363 8.511 11.05 1408 736 672 304 762 198 307 211 458 80 163 Lt 
8.54 1340 725 615 293 220 204 307 202 429 74 100 377 8.511 ? +32 744 680 307 245 202 313 215 7 16 
9.04 1368 735 633 296 223 213 324 205 434 80 97 398 9.111 Bre ae MALE hae ayestaga iasnie does moest2sT aa sl 11.53 1425 743 682 308 244 203 299 201 440 66 124 rt 
9.56 1399 750 649 301 228 216 334 208 440 76 100 406 9.811 Aicamgnalesocadee224aciea 150/148 1687327 167 BO eattiacaunaae esas tiny 11.80 1443 750 693 311 246 203 297 200 431 62 120 11 
10.04 1423 758 665 308 232 221 347 208 452 68 100 435 10.0 875 10.0 11 4295 999 s82 417 235 172 155 157 lea 322 59 @5 200 3.4 351 4.511 12.03 1456 760 696 313 248 205 306 200 441 60 119 rt 
10.56 1451 773 678 314 236 224 372 215 460 70 101 482 10.7 929 10.711 sia 1038 600 435 242 177 161 162 168 321 50 66 221 4.0 364 4.711 12.34 1468 764 704 315 251 206 319 206 450 64 124 11 
10.77 1460 773 687 315 238 225 373 217 470 70 97 507 11.0 952 11.0 21 27o7 igs €07 457 248 181 163 178 173 342 60 78 247 4.8 424 5.411 12:55 1479 765 714 316 253 206 329 205 462 74 125 Lt 
11.06 1474 778 696 315 239 227 388 218 471 76 107 528 11.3 952 11.0 21 2709 1109 €26 483 256 186 172 197 174 343 51 73 252 5.0 451 5.711 12.80 1493 771 722 318 256 207 346 220 475 82 165 mz 
11.30 1489 7689 700 320 244 232 412 226 486 78 102 558 11.7 952 11.0 3 2 o732 1132 €35 497 262 189 175 195 174 346 50 78 256 5.2 504 6.311 13106 1505 779 726 321 259 210 360 221 481 102 146 12 
11.55 1506 798 708 324 245 233 418 224 484 76 107 572 11.9 979 11.6 3 2 dé 1166 €48 518 271 194 183 209 183 365 59 66 269 5.7 560 7.011 13.33 1523 793 730 324 264 213 376 225 490 100 152 22 
11.76 1515 799 716 325 248 233 419 229 490 77 106 627 12.5 979 11.6 3 2 soo 1198 €59 $39 274 198 187 217 183 378 55 72 269 5.7 584 7.311 13.54 1532 790 742 327 268 214 391 229 495 98 162 23 
12.05 1534 733 329 250 237 441 233 496 74 115 627 12.5 992 12.2 3 2 3106 1230 669 561 282 202 191 224 183 359 48 63 323 7.5 609 7.511 13.79 1553 801 752 332 271 213 396 222 495 102 140 33 
12.30 1548 736 330 257 238 455 229 497 85 111 641 12.6 992 12.2 3 2 152 1252 €78 574 287 206 196 243 190 387 57 77345 8.2779 9.211 14.12 1577 812 765 333 274 214 388 214 479 67 110 34 
12.57 1566 746 342 261 241 475 236 511 93 110 641 12.6 999 13.0 3 3 9.05 1282 694 588 295 209 200 252 194 385 54 64 357 8.5 779 9.211 14135 1598 824 774 338 277 *** 406 221 490 85 126 34 
12.76 1578 750 342 263 245 482 234.514 86 104 648 12.7 999 13.0 33 9.27 1292 698 594 297 21) 200 262 196 397 61 71 372 8.9 779 9.211 14.54 1601 829 772 341 282 219 438 234 520 107 170 a4 
13.03 1592 761 343 262 244 487 232 511 77 100 648 12.7 999 13.0 3 3 9751 1307 700 607 299 212 204 268 195 407 58 64 391 9.3 855 9.8 11 14.79 1615 839 776 344 284 220 474 246 549 132 190 a4 
13.30 1607 763 344 267 247 522 237 525 91 100 648 12.7 999 13.0 5 4 9186 1324 711 613 303 216 208 276 199 407 61 66 399 9.4 877 10.0 11 15.11 1619 843 776 347 292 *** 491 249 557 120 200 53 
13.55 1621 770 348 271 247 541 242 548 90 113 652 12.8 999 13.0 5 4 10105 1334 712 622 306 216 208 279 198 404 62 62 4 *aLiT 15.50 1634 847 787 350 295 220 500 252 555 115 204 55 
13.76 1629 773 353 274 246 557 249 550 82 113 670 12.9 999 13.0 5 4 10126 1344 717 627 306 218 211 283 201 412 64 73 11 16.07 1642 853 789 351 300 220 495 254 545 134 194 55 
16.04 1637 774 356 278 247 $83 258 565 101 124 742 13.6 999 13.0 5 4 10.53 1365 728 637 310 218 213 297 203 418 738 Vi 17.05 1651 861 790 355 304 220 531 274 572 144 230 53 
14.29 1649 7@1 363 282 247 619 259 586 122 132 752 13.7 999 13,05 5 10.76 1370°729°641 313 221.214 305 207 424 ree 
14.54 1657 787 364 280 *** 635 265 587 122 146 779 14.0 999 13.055 11107 1387 735 €52 315 222 217 318 212 439 oe 
44-75 1661 786 367 282 247 641 262 586 120 142 790 14.1 999 13.0 5 5 11.28 1399 737 662 318 226 218 328 215 450 1. NO.42 NORMAL FEMALE SOMATOTYPE:6.0,2.0 
25-12 1668 779 367 287 246 656 270 601 116 150 833 14-5 999 13.0 5 5 11.53 1411 744 667 321 227 219 349 219 457 RY 3.49 980 566 414 237 *** *** 16g tH sH8 12d 
aioe ee 784 372 287 248 670 279 605 127 160 * Ae) 11:79 1428 748 680 324 229 223 346 218 454 11 4.02 1022 593 429 236 *** *** 181 *¢* * 11 
“ee pl POO SAIS ees 267 N08 527 ee AES pee iiete 12.06 1439 754 685 326 232 227 352 221 450 IY 4.49 1070 620 450 240 174 *** 186 *** * 11 
spar ie78 729 374 292 248 666 272 61 RA AST CES eeipate 12.27 1453 755 698 328 233 227 355 218 455 ll 5.02 1107 630 477 252 177 *** 200 * 6.6 433 5.5 11 
Maar asecines eater a eee Berube ieee nea area aries 12.52 1471 764 707 330 237 231 358 220 459 1i 5.50 1147 650 497 256 184 *** 206 6.9 504 6.3 11 
< 90 373 294 246 634 270 587 114 134 12.85 1486 765 721 335 239 231 359 210 445 12 6.03 1176 664 512 262 190 179 218 2.2 555 6.911 
13.08 1504 772 732 338 243 *** 364 212 450 12 6.47 1207 664 543 269 195 184 222 2.8 575 7.211 
13.27 1518 788 730 341 246 233 385 220 464 23 7.01 1226 672 554 271 196 188 240 8.0 623 7.711 
5.50527, (NORMAL FEMALE SOMATOTYPE:3;5,3-0,4.0 13.52 1534 795 739 346 249 234 418 230 488 23 7.47 1250 687 563 278 202 192 250 8.0 623 7.711 
aS 1079 615 464 247 178 168 179 *** 61 80310 7.1 451 5.711 13.75 1548 797 751 350 253 236 454 238 504 23 8.01 1283 702 581 287 210 200 274 8.0 719 8.6 11 
ai83 1107 623 484 250 179 169 184 170 338 69 76 321 7.4 528 6.611 14.09 1575 809 766 359 261 240 468 243 514 44 8.47 1311 720 591 289 212 206 290 eee 62 97 358 8.5 788 9.211 
ae 133 634 499 257 187 176 190 170 356 65 73 335 7.9 556 6.911 14.24 1586 809 777 362 266 244 493 245 535 a4 9.02 1344 736 608 298 217 210 349 *** *** 125 164 37) 8.9 848 9.8 11 
aes 383 657 506 257 188 178 197 171 350 63 81 335 7.9556 6.911 14.55 1608 820 788 368 275 245 534 248 554 55 9.48 1375 747 628 305 233 217 352 227 461 102 126 464 10.4 907 10.4 11 
7233 iss $62 522 268 192 182 202 171 350 65 78 344 8.1 576 7.211 14.80 1623 832 791 372 273 243 532 251 545 55 10:48 1448 780 668 324 249 228 452 259 514 182 164 516 11.2 943 10.8 21 
9:56 oH ae 537 270 194 186 213 170 360 62 86 367 8.7 643 8.011 15.09 1633 838 795 376 279 247 534 252 534 55 11.02 1490 802 688 330 254 233 518 272 537 200 200 587 12.0 965 11.3 21 
PRE ess 550 274 199 192 225 176 369 72 84 390 9.3 717 8.611 15.61 1648 847 BO] 379 283 246 528 252 536 55 11.48 1536 823 713 339 258 241 531 270 542 204 173 641 12.6 999 13.0 31 
pine tack S31 567 277 199 193 226 178 362 60 74 390 9.3771 9,111 16.09 1654 853 801 381 285 246 522 244 539 55 11.77 1561 834 727 346 263 244 563 269 550 174 13.0 31 
iiiastensalrarispe as cnt een chen aa, nape 464 10,4 832 9,6 12 17.09 1659 862 797 387 295 246 614 275 596 55 12.02 1581 846 735 352 264 244 577 272 556 162 13.0 32 
58 4304 706 598286 206 203 246 175 373 70 68 500 10.9 877 10-0 1 2 12.26 1593 857 736 354 271 252 596 278 574 166 13.0 43 
See ont 236 210 264 180 381 65 75 538 11.5 23 12.47 1610 859 751 356 273 249 602 277 584 160 13.0 43 
areas ee ais 210 273 183 390 73 82 565 11,8 952 11,0 23 12.76 1624 870 754 360 278 248 632 275 584 190 13.0 53 
Bt ASagpTae eerie oe ts Bs 180 393 60 80 575 11,9 981 11.73 4 NO.40 NORMAL PEMALE SOMATOTYPE:5.0,1, eet? 13.01 1628 872 756 362 283 254 644 293 587 164 13.0 53 
As RaEe eee eon Ec 178 389 54 65 664 12.9 981 11,7 34 5.50 1145 635 510 255 181 176 195 170 341 67 321 7.4 527 6.611 13.26 1637 881 756 369 295 249 674 297 609 220 13.0 53 
Orban seer satinne cae 410 69 67 664 12.9 981 11,7 3 4 6.04 1181 650 531 260 184 181 206 174 346 31 71 325 7.6 527 6.611 13.47 1639 881 758 368 296 249 702 304 614 255 13,054 
Ane Maas TREE 309 187 413, 63 67 664 12.9 999 13.0 3 4 6,50 1207 662 545 265 189 185 222 175 365 45 67 353 8.4 566 7.1 11 14.01 1649 889 760 368 303 249 751 325 635 275 13.054 
aa IAAsaUtadines aiovane atalace cy ais a3 7 ges 12.9 399 13,9 34 7,03 1244 676 568 275 195 194 238 180 376 47 64 372 8.9 639 7.9112 15.03 1656 889 767 368 293 249 649 286 591 140 55 
BAAS e no iagt ane Aik can enloe 3,0 999 13,0 34 7.49 1276 688 588 278 198 200 246 180 373 45 62 401 9.5 705 8.511 15.96 1656 892 764 369 300 257 666 300 608 150 55 
78 140) 900 cer 3 199 434 74 72 685 13,1 999 13,03 5 8,03 1315 699 616 285 204 205 265 185 388 50 67 416 9,7 773 9.111 17.02 1657 893 764 376 303 254 669 294 597 146 55 
S09 1497 gos eee 34 233 225 367 203 444 75 80 712 13,4 999 13.0 45 8,49 1343 716 627 294 211 211 291 194 405 56 77 465 10.5 817 9.511 18.01 1656 892 764 375 298 253 643 284 591 130 55 
asp2 09 an; ae 2 as 360 197 442 70 80 719 13.4 999 13,0 45 9.03 1368 726 642 300 211 214 309 199 419 63 85 503 11,0 891 10.2 11 19.01 1654 886 768 372 296 *** 640 287 591 121 55 
28 367 201 442 65 70 742 13,6 999 13.0 45 9.49 1401 733 668 304 215 218 315 200 414 60 79 517 11.2 929 10,7 11 20.01 1657 885 772 372 302 252 643 288 598 136 35 
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SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
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SEEEE 
setuge 
s2283 : 
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x 
UEEREREREEUSSERBUBBEEE 


FOOT LENGTH (mm) 


SOMATOTY' 


125 
130 
137 
143 
146 
isl 
187 
162 
168 
173 
176 
182 
189 
191 
194 
201 
203 
203 
205 
210 
213 
215 
219 
222 
224 
227 
229 
231 
233 
234 
238 
238 
239 
239 
239 
239 
239 
239 
239 
239 


& 


aeeSaUNneee 


ec 


113 
120 
138 
143 
159 
163 
173 
180 
184 
188 
200 
216 
221 
238 
244 
258 
273 
273 
286 
297 
307 
317 
327 
340 
349 
363 
379 
416 
429 
447 
475 
501 
501 
s16é 
548 
564 
595 
626 
645 
661 


162 
167 
162 
173 
172 
169 
170 
165 
163 
168 
175 
173 
181 
182 
183 
189 
186 
191 
195 
195 
197 
201 
207 
208 
204 
208 
215 
224 
216 
236 
243 
237 
243 
246 
248 
263 
263 
278 
271 


THIGH CIRCUM. 


E 


SUBSCAPULAR SKINFOLD (0 1 mm) 
TRICEPS SKINFOLD (0-1 mm) 


'PE?6.0,3.0,2.0 
oe tee 


71 83 


315 72 110 
324 «#66 100 
317 62 «#78 
336 85 110 
332 69 100 
344 «68 97 
342 66 #78 
340 63 #78 
342 61 72 
346 55 77 
366 S2 77 
362 54 67 
385 Sl 76 
377 49 «66 
390 49 #75 
4115353 V2 
398 51 67 
414 57 #74 
415 56 72 
420 S56 73 
427 53 85 
434 63 80 
443 62 79 
439 56 76 
444 65 72 
458 61 72 
478 #70 86 
485 76 80 
486 64 77 
515 82 95 
S29. 96 97 
528 92 98 
535 96 97 
545 112 102 
557 115 122 
568 134 140 
581 165 140 
S88 107 157 
597 190 162 





143 


418 110 160 
427 116 145 
429 118 146 
444 124 154 
451 132 166 
445 125 167 
447 130 155 
462 132 166 
460 122 160 
477 170 164 


8 496 154 156 
400 243 482 152 164 


495 2 


iss 
150 


527 160 154 931 
563 175 178 999 
2 152 185 999 


RUS SCORE (units) 





RUS BONE AGE (“years”) 


Li 
1 
1 
1 
10.6 


3 
3 
4 
4 
5 
6 
7 
8 
8 
8 
9 
9 
0 
0 
0 
x 
1 
il 
12 
2 
3 
3 
3 
3 
4 
5 
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ee 
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CARPAL SCORE (units) 


169 
177 
+o 
193 
233 
257 
257 
279 
362 
420 
4e8 
550 
632 
632 
686 
726 
779 
794 
815 
855 
871 
871 
B86 
B86 
945 
981 
981 
999 
999 
999 
999 
999 


999 
eee 


nee 
noe 
wae 
toe 
wae 
the 


CARPAL BONE AGE (“years”) 
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6 
6 
7 
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9 
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9 
9 
0 
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0 
oO 
0 
1 
1 
3 
3 
3 
3 
13 
13 


eee 
see 
eee 
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ahee 
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naee 
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DSeVenerlorvoera ishené Cece e(eleyeceTe) vere levee ilates 
SSOSSSCSCONUUWWOOBANK OH aWUHHUHW 


WEWWWWKUNREEER EH OWOLMRDRAQAUUS AW 


BEE ee ee ee 


GENITALIA/ BREAST RATING 


PUBIC HAIR RATING 


(OU ee Ne ee ee te ef ert tf ete pe 


VEN Se RLUNNNNNRNE EEE EE EEE EERE 
VOU RR a RWWWUNNE EERE EEE REE 


See eer eee 
RRR eR Re Ree RR Re 


(mm) 


STATURE 


NO.45 
12.02 1496 
12.29 1517 
12.56 1534 
12.77 1549 
13.03 1559 
13.26 1567 
13.57 1583 
13.78 1591 
14.03 1595 
14.30 1601 
14.57 1605 
14.78 1604 
15.03 1606 
16.02 1622 
17.06 1621 
18.05 1615 
19.38 1625 


NO.46 
7.06 1131 
7.50 1149 
8.04 1178 
8.50 1207 
9.04 1242 
9.50 1270 
10.06 1294 
10.51 1321 
11.05 1353 
11.51 1381 
12.05 1415 
12.30 1432 
12.51 1444 
12.79 1465 
13.05 1482 
13.30 1505 
13.50 1511 
13.79 1526 
14.04 1530 
14,29 1538 
14.67 1556 
15.04 1556 
15.52 1564 
16.06 1563 
16.99 1566 


NO.47 
3.53 912 
4.01 949 
4.52 984 
5.02 1019 
5.56 1041 
6.00 1063 
6.59 1094 
7.00 1125 
7-55 1156 
7.99 1185 
8.55 1210 
9.01 1241 
9.55 1270 

10.06 1298 
10.54 1321 
10.98 1342 
11.54 1374 
11.73 1387 
12.00 1408 
12.27 1423 
12.54 1430 
12.76 1458 
13.00 1478 
13,26 1493 
13.53 1512 
13.74 1528 
14.01 1539 
14.26 1551 








SITTING HEIGHT (mm) 
SUBISCHIAL LEG LENGTH (mm) 


NORMAL 
803 693 
814 703 
825 709 
830 719 
840 719 
851 716 
855 728 
860 731 
868 727 
877 724 
879 726 
879 725 
886 720 
890 732 
897 724 
897 718 
893 732 


NORMAL 
632 499 
646 503 
656 522 
670 537 
682 560 
687 583 
699 595 
709 612 
734 619 
743 638 
758 657 
775 657 
775 669 
784 681 
796 686 
812 693 
816 695 
825 701 
839 691 
841 697 
847 709 
853 703 
869 695 
869 694 
873 693 


NORMAL 
541 371 
546 403 
561 423 
585 434 
601 440 
606 457 
615 479 
634 491 
647 509 
654 531 
670 540 
684 557 
694 576 
716 582 
721 600 
724 618 
731 643 
745 642 
749 659 
749 674 
758 672 
779 679 
788 690 
796 697 
806 706 
816 712 
825 714 
829 722 
834 723 
841 721 


853 722 
860 726 
865 722 


867 721 


NORMAL F 
577 434 


4 443 
05 452 
611 472 


(mm) 


BIACROMIAL DIAMETER (mm) 


BULIAC DIAMETER 


FEMALE 
316 241 
323 243 
328 249 
329 252 
336 255 
338 259 
342 260 
342 260 
345 263 
347 267 
341 266 
343 267 
349 272 
355 270 
355 279 
357 276 
354 275 


FEMALE 
240 183 
244 187 
252 192 
256 198 
264 200 
267 206 
273 210 
279 211 
286 217 
290 223 
298 228 
301 232 
306 236 
312 241 
315 241 
321 246 
322 246 
330 254 
332 255 
337 261 
341 266 
346 270 
348 278 
354 282 
356 298 








(mm) 


i 


FOOT LENGTH (mm) 

WEIGHT (0-1kg) 

UPPER ARM CIRCUM. 

THIGH CIRCUM, 

SUBSCAPULAR SKINFOLD (0:1 mm) 
TRICEPS SKINFOLD (0:1 mm) 


SOMATOTYPE:6.0,2.0,3.0 
241 399 235 455 78 85 
242 422 242 458 84 285 
244 432 247 473 92 a5 
244 435 240 471 90 93 
245 470 247 487 88 90 
245 498 255 503 100 94 
249 510 265 514 98 102 
247 520 265 510 104 100 
248 553 271 538 132 111 
248 573 280 550 170 127 
246 576 281 562 160 125 
250 563 276 551 132 120 
249 580 274 568 144 127 
247 610 292 574 172 158 
247 618 290 579 190 160 
247 643 299 599 210 165 
247 612 288 577 146 152 


SOMATOTYPE:6.0,2.0,2.0 
174 LAG *#* tHe ee wee 
179 200 *#* #** wee 
184 206 *** #86 nae 
188 222 *#* HAH fee tee 
194-231 S88 SRR 52 76 
200 245 *** *9* So 91 
2033250 (28% 982 46> 77 
210 254 190 377 48 75 
211 281 198 397 56 85 
217 288 200 391 56 83 
223 313 200 415 62 80 
225 325 207 427 62 80 
225 331 204 418 60 82 
229 359 208 435 65 84 
234 368 208 441 67 74 
233 400 220 463 77 86 
234 404 224 468 74 82 
233 430 230 483 86 97 
236 465 240 507 113 117 
238 484 246 515 125 113 
237 501 258 532 106 140 
238 529 262 541 124 138 
238 550 280 567 180 160 
237 585 292 575 170 175 
237 657 304 610 280 200 





SOMATOTYPE:5.0,2.5,2.0 
wee 14) *HH RAR Rae tae 


wee 152 #He Ree tee bee 
BRR 156 #HH RRR RRR wee 
+t 168 ttt HAR Bee bee 
159 163 *** KAA RRA hee 
162 172 *#* Bee Bee nee 
163 186 *** *#* tee tee 
171 190 *#* *#* #ee nee 
176 211 P82 544590 
178 218 488 74)" 168 
TBS P29. RAS ER Re 47 6k 
189 250 192 386 54 89 
192 270 192 388 52 84 





196 277 197 390 57 82 


202 288 198 403 61 86 
204 300 199 412 54 82 
211 335 212 438 70 124 


212 335 213 432 64 110 
213 344 210 437 62 95 
215 350 215 444 64 103 
217 376 222 447 80 113 
218 383 220 462 72 107 
220 388 220 447 68 100 
220 415 228 471 83 123 
224 445 234 484 91 124 
224 457 233 494 89 135 
227 479 247 510 90 140 
227 507 250 520 100 160 
227 529 257 543 103 165 
230 530 264 552 130 168 
229 523 261 530 105 165 
226 532 265 545 105 178 
227 543 265 538 146 184 
227 604 298 590 346 208 
227 586 292 565 125 250 
226 568 283 560 133 198 


aee 147 ese 
* 









RUS SCORE (units) 


aoe 


329 
335 
345 
353 
364 
386 
485 
508 
521 
563 
634 
648 
692 
692 
692 
692 
701 
701 
nae 
771 
822 
923 
996 
999 
999 


203 
203 
207 
237 
241 
258 
263 
269 
290 
341 
350 
361 
369 
430 
449 
483 
483 
483 
529 
594 
641 
641 
692 
692 
692 
692 
701 
709 
724 
752 
789 
991 
996 
999 
999 
ane 


258 
269 
276 
276 


RUS BONE AGE (“years”) 
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CARPAL SCORE (units) 





999 
999 
999 





ee 


498 
498 
603 
652 
729 
817 
854 
893 
963 
976 
992 
992 
992 
992 
999 
999 
999 
999 
nae 
999 
999 
999 
999 
999 
999 


383 
424 
477 
477 


676 
706 


404 


497 
S16 


GENITALIA/ BREAST RATING 


CARPAL BONE AGE (“years”) 
PUBIC HAIR RATING 


VENEER em ew 
eae 


POUR Rah eReBUUN Pre HER RR ee 
VNU Re eUNN EE RRR RRR Re 


CWOCM@BINAADUS 


RIV OUWUPF@OOAD 


ew 


Eros 

Node 
POOPIE Se BREW UUUNNNE EEE eR eee 
VUUOUVOTUU SSR RWUUN EER RR EE REP Ee ee ee 


eee 
eee 








AGE (years) 


STATURE (mm) 


no. 48 


7.08 

7.52 

8.11 

8.52 

9.07 

9.51 
10.07 
10.53 
11.07 
11.58 
12.06 
12.50 
13.06 
13.25 
13.52 
13.79 
14.06 
14.28 
14.52 
14.78 
15.05 
15.53 
16.05 
17.05 
17.58 
18.06 
19.12 


1102 
1133 
1164 
1183 
1204 
1227 
1248 
1280 
1307 
1332 
1352 
1377 
1426 
1434 
1456 
1473 
1502 
1513 
1528 
1540 
1554 
1566 
1579 
1586 
1587 
1587 
1590 


NO.A9 


5.97 
6.47 
6.96 
7.44 
8.04 
8.48 
8.98 
9.47 
9.95 
10.49 
10.97 
11.47 
11.76 
11.97 
12.21 
12.46 
12.77 
12.96 
13.21 
13.48 





14.46 
14.76 
14.98 
15.46 
15.97 
16.97 
18.96 


1088 
1114 
1148 
1170 
1202 
1230 
1258 
1281 
1305 
1336 
1357 
1381 
1405 
1418 
1442 
1464 
1488 
1501 
1515 
1527 
1540 
1545 
1547 
1585 
1562 
1560 
1564 
1564 
1566 
1569 


NO.50 


4.01 
4.51 
5.01 
5.50 
6.00 
6.60 
7.02 
7.50 
8.02 
8.50 
9.01 
9.49 
10.01 
10,51 
11.01 
11,29 
M1.52 
1.74 
12,02 
12.29 
12.48 
13.02 
13.29 
13.51 
14.01 
14.49 
15.0) 
16.0) 
17,10 
28.02 


1056 
1086 
1117 
1153 
1185 
22rt 
1255 
1283 
1316 
134) 
1372 
1397 
1422 
M454 
1489 
1500 
1508 
1533 
3546 
1563 
1582 
41605 
1624 
1628 
1656 
1667 
1672 
16 
16 
1683 





SITTING HEIGHT (mm) 


NORMAL 


619 
636 
643 
650 
664 
675 
683 
699 
710 
723 
726 
735 
766 
773 
779 
790 
808 
Bl4 
820 
829 
834 
B45 
856 
869 
863 
861 
868 


NORMAL 


625 
637 
650 
661 
674 


679 S51 


691 
710 
718 
728 
733 
744 
751 
766 
771 
781 
799 
802 
813 
819 
822 
831 
831 
837 
839 
842 
849 
853 
854 
847 





SUBISCHIAL LEG LENGTH (mm) 


BIACROMIAL DIAMETER (mm) 


FEMALE 


242 
250 
255 
261 
268 
269 
279 
284 
290 
294 
297 
301 
306 
309 
313 
319 
324 
325 
332 
340 
341 
342 
358 
359 
361 
361 
364 


FEMALE 


236 
242 
253 
255 
261 
266 
271 
275 
279 
286 
289 
293 
298 
301 
304 
311 
316 
320 
324 
324 
331 
333 
333 
334 
336 
336 
341 
340 
345 
342 





(own) 


BIILIAC DIAMETER 


FOOT LENGTH (inn) 


WEIGHT (O}kg) 


(run) 


i 


UPPER ARM CIRCUM, 
SUBSCAPULAR SKINFOLD (0:1 mum) 
TRICEPS SKINFOLD (01 mm) 


THIGH CIRCUM, 


SOMATOTYPE +5.0,3.0,2.0 


167 
170 
175 
180 
182 
186 
189 
193 
196 
207 
207 
209 
216 
217 
222 
223 
222 
224 
225 
227 
226 
227 
226 
227 
226 
226 
228 


160 
164 
i74 
172 
179 
183 
187 
191 
195 
197 
202 
208 
208 
209 
210 
216 
216 
219 
218 
218 
219 
219 
220 
220 
220 
220 
220 
221 
221 
220 


wae 


161 
170 
188 
1388 
206 
218 
229 
240 
257 
261 
272 
231 
361 
343 
350 
365 
3388 
402 
404 
4is 
437 
476 
500 
534 
510 
498 
491 


lal 
138 
204 
209 
229 
234 
247 


SOMATOTYPE:5.0,3.0,3.0 
ae eee 


213 


ane tee 





185 378 
190 385 53 a2 
190 382 50 83 
194 340 50 45 
187 395 49 79 
221 457 
209 433 
209 428 
211 438 
213 439 73 97 
216 466 
218 456 
222 467 
226 473 
242 511 
252 524 
264 546 
258 527 
249 518 
250 509 


SOMATOTYPE:5.0,2.5,2.0 
. 


- 
7 * 
7 * 
oo wee 
wee tee 
172 382 
178 392 
183 398 
185 420 
190 436 
190 430 
196 445 
195 442 
195 442 
195 444 
193 443 
197 460 74 120 
201 462 86 105 
210 479 101 135 
213 486 98 120 
224 499 110 145 
221 S12 134 134 
225 506 126 145 
222 509 110 160 
231 537 133 190 
232 525 125 175 
239 536 145 175 
245 558 152 214 
263 574 174 206 
242 535 168 180 






61 96 
S2 106 
54 113 
61 100 
65 96 
67 105 
71 tio 
75 128 
73 «130 
73 «121 
68 112 
7i 120 
70 103 
64 102 






(unets) 


RUS SCORE 





300 
300 
334 
334 
3673 
371 
3390 
406 
a4) 
437 
a9) 
sis 
604 
642 
651 
674 
74 
692 
o- 
74 
7238 
al 
909 
391 
991 
996 
999 


258 
258 
276 
311 
321 





533 
634 
6438 
632 
632 
692 
692 
719 
719 


734 
804 
B45 
929 
996 
999 
999 





C years) 


(units) 
GENITALIA/ BREAST RATING 


RUS BONE AGE 
CARPAL SCORE 
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SITTING HEIGHT (mm) 


STATURE (mm) 


wO.51 NORMAL FEMALE 


4.98 1112 626 
5.48 1151 636 
5.98 1182 651 
6.48 1208 668 
6.99 1243 680 
7,49 1270 688 
7.99 1294 697 
8.49 1318 706 
g.98 1343 711 
9.46 1369 722 
9.98 1404 739 
10.48 1459 755 
10.69 1870 769 
10.98 1485 785 
11.25 1508 787 
11.47 1527 794 
11.70 1547 807 
11.99 1564 825 
12.24 1577 823 
12.47 1587 829 
12.70 1596 836 
12.99 1602 847 
13.24 1606 849 
13.49 1612 848 
13.70 1617 850 
13.99 1622 857 
14.49 1628 859 
14.99 1630 867 
15.48 1631 864 
15.98 1634 864 
16.98 1641 867 
19.07 1632 868 
22.98 1631 859 


NO.52 NORMAL FEMALE 


+52 1004 577 
~96 1052 585 
-52 1094 626 
-98 1130 633 
+52 1170 647 
-97 1208 672 
+51 1241 694 
6.95 1262 695 

7-51 1300 708 
7.97 1329 711 
8.51 1356 729 
8.97 1383 742 
9.50 1417 762 
9.98 1450 766 
10.50 1484 777 
10.73 1498 782 
10.98 1514 793 
11.23 1536 810 
41.51 1549 815 
11.73 1553 819 
12.01 1569 832 
12.24 1584 842 
12.51 1586 850 
12.70 1591 850 
12.97 1597 855 
13.51 1602 863 
13.97 1609 870 
14.50 1609 871 
17.01 1612 872 


DYN ee We 


NO.53 NORMAL FEMALE 


3.52 1025 586 
4.00 1058 611 
4.52 1102 612 
5.10 1128 638 
5.52 1155 645 
6.02 1192 660 
6.51 1229 676 
7,00 1258 675 
7.51 1284 684 
8.03 1315 706 
8.53 1344 713 
9.03 1364 721 
9.50 1402 735 
10.04 1432 740 
10.52 1459 751 
41.02 1508 772 
11,31 1530 790 
11.52 1540 801 
11.77 1561 809 
12,01 1583 814 
12,32 1607 827 
12.5) 1615 a30 
12,76 1631 835 
13.03 1636 844 
13,32 1653 e56 
13.53 1657 957 
13.78 1663 862 
tie est 265 
t 87) 
14.53 1667 869 
‘CONTINUED — 





SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 


486 244 
51S 248 
531 256 
540 261 
563 267 
582 268 
597 278 
612 281 
632 287 
648 293 
665 305 
704 308 
701 310 
700 314 
721 318 
733 326 
740 326 
739 331 
754 335 
758 338 
760 340 
755 342 
757 345 
764 346 
767 347 
765 350 
769 350 
763 351 
767 355 
770 359 
774 361 
764 367 
772 364 


427 230 
467 239 
468 247 
497 254 
523 254 
536 265 
547 275 
567 277 
592 281 
618 288 
627 292 
641 297 
655 310 
684 316 
707 322 
716 324 
721 330 
726 337 
734 339 
734 340 
737 344 
742 346 
736 352 
741 353 
742 353 
739 360 
739 364 
738 363 
740 366 


439 231 
447 245 
490 250 
490 253 
510 260 
532 266 
553 271 
583 276 
600 284 
609 288 
631 294 
643 299 
667 304 
692 313 
708 316 
736 325 
740 331 
739 335 
752 341 
769 345 
780 353 
785 358 
796 359 
792 363 
797 364 

800 367 
801 368 
B01 368 
796 370 
798 372 


BIILIAC DIAMETER (mm) 
FOOT LENGTH (mm) 


aee tee 
eee tae 
atk tee 
eee wee 
182 *** 
186 *** 
Ape cen 
196 209 
200 212 
202 217 
211 224 
217 230 
219 231 
225 236 
226 239 
230 238 
232 242 
238 242 
235 244 
239 246 
240 247 
242 247 
247 249 
246 249 
248 250 
249 250 
250 249 
255 244 
257 248 
264 250 
263 250 
269 248 
266 251 


152 159 
157 160 
161 172 
163 175 
170 178 
171 185 
177 190 
182 197 
184 201 
188 206 
195 209 
198 216 
208 217 
213 222 
213 225 
216 229 
218 230 
220 234 
223 232 
223 233 
225 234 
226 234 
231 235 
231 235 
232 235 
234 236 
240 238 
242 238 
242 237 


161 *** 
262 eke 
165 *** 
173 172 
176 174 
179 181 
185 190 
186 191 
190 196 
193 201 
198 203 
201 214 
205 215 
210 223 
215 225 
221 230 
225 236 
227 240 
232 239 
234 243 
241 243 
243 245 
246 246 
248 248 
248 246 
252 249 
251 250 
252 250 
253 252 
254 252 


WEIGHT (0-1kg) 


186 
206 
215 
215 
229 
234 
250 
259 
277 
293 
308 
340 
345 
370 
374 
397 
404 
438 
443 
454 
463 
474 
465 
495 
493 
508 
530 
553 
535 
569 
555 
620 
611 


159 
170 
184 
204 
202 
207 
238 
238 
254 
258 
273 
285 
317 
333 
329 
344 
355 
386 
380 
380 
396 
419 
438 
448 
464 
478 
512 
524 
549 


175 
190 
197 
218 
220 
229 
240 





E 


UPPER ARM CIRCUM. (mm) 
SUBSCAPULAR SKINFOLD (0-1 mm) 


THIGH CIRCUM. 


aa kee 


aee RHR hae 
Wee RRR Ree 
AOR RR ke 
Hee RAR hae 
eee Ree 60 


atk RRR 6D 
wee eee 65 
teh Ree 73 
eee tee 63 


216 462 73 
221 465 74 
228 480 84 
225 492 80 
229 488 B84 
232 508 92 
234 507 88 
237 508 85 
240 528 96 
247 523 104 
249 541 110 
252 542 105 
256 565 123 
258 552 118 
265 573 130 
263 561 138 
290 588 180 
288 578 190 


ake Rak 46 
tee tee 4g 
wee eR 4B 
174 364 48 
174 354 48 
172 356 41 
178 376 57 
180 379 48 
181 385 53 
185 385 46 
189 386 56 
195 401 54 
208 422 59 
212 437 56 
198 410 49 
202 418 53 
204 434 55 
213 444 62 
208 445 61 
207 441 57 
209 444 58 
217 458 57 
223 480 61 
229 499 74 
234 508 73 
243 528 94 
258 547 104 
262 557 110 
278 565 147 


RRR On Rae 
RRR RR 
tek RR Re 
hah Aa kee 
tan RR te 
nan I he 
tae HOR 52 
hh RRR 4G 
aah RAH 5D 
198 400 51 
199 407 46 
200 408 53 
200 415 49 
205 436 57 
208 435 60 
223 461 62 
222 458 67 
220 465 57 
225 480 63 
228 477 61 
232 483 63 
234 493 68 
231 494 68 
244 520 72 
247 520 72 
239 515 65 
245 529 78 
245 535 67 
254 546 82 
246 535 70 


TRICEPS SKINFOLD (0-1 mm) 


SOMATOTYPE:4.5,3.0,3.0 
AeA the kee 


Ree Ree hee 
HAR ARR kee 
wae RRR hee 
Kee RRR hee 


eee 
wee 
nae 
whe 
wae 








tee 
whe 
eee 


64 
95 
82 
80 
74 
74 
77 
91 
77 
87 
92 
97 
93 
103 
104 
115 
117 
138 
123 
165 
134 
175 
140 


SOMATOTYPE:4.5,3.0,4.0 


88 
87 
82 
93 
85 
63 
75 
86 
70 
60 
76 
73 
84 
84 
63 
65 
64 
74 
68 
65 
63 
76 
84 
91 
97 
118 
130 
152 
160 


SOMATOTYPE:4.5,2.5,4.0 


wae 
hae 
nae 
nae 
whe 
nee 
82 
84 
93 
88 
92 
83 
77 
94 
101 
84 
88 
95 
94 
90 
98 
88 
86 
90 
101 
103 
120 
101 
127 
113 


RUS SCORE (units) 


eae 
he 
ane 
wee 


333 
350 
367 
375 
418 
463 
472 
493 
515 
589 
656 
670 
677 
692 
692 
695 
725 
752 
767 
794 
813 
832 
872 
996 
999 
999 
999 
999 


the 


219 
225 
242 
277 
310 
322 
327 
335 
370 
403 
427 
475 
493 
519 
596 
651 
651 
661 
661 
678 
678 
695 
709 
729 
736 
794 
823 
865 


eae 


264 
264 
301 
315 
315 
318 
339 
339 
346 
383 
393 
430 
447 
472 
482 
482 
571 
645 
673 
685 
688 
712 
712 
715 
729 
TAL 
849 
B86 
909 
933 


RUS BONE AGE (“years”) 


Ree RE REE 
WEUNESOOOCLCOLBMOYIIAUU 


» 
w 
PRR ONONINDNOWHNOOUNNOUN 


~ 
w 


13.4 
13.5 
14, 16 


15.1 
15.2 


Ree 
Sauow 
wane 


CARPAL SCORE (units) 


ae 
ae 
tee 
nae 


748 
788 
788 
864 
864 
909 
943 
965 
965 
981 
992 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 


tae 


282 
318 
412 
488 
504 
573 
604 
705 
817 
832 
855 
920 
952 
968 
981 
992 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 


241 
263 
310 
367 
421 
446 
482 
500 
567 
634 
nae 
786 
786 
855 
916 
968 
987 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 


CARPAL BONE AGE (‘years’) 


13.0 


13.0 


13.0 


* 
WEEOWCOS EYINADUUeeUW 
ae eiy eared asi¢e Sule 


SOCOVVUONN FOP UPIe UE AW 


Ree EEE 
wow 


= 
w 


SoooceSD 


Bee eE 
WHWHUWe 


13.0 
13.0 


GENITALIA/ BREAST RATING 


PUBIC HAIR RATING 


UUSaeoe eee eeewneprereeereePeERHEEH OUUUUMUNDNNNUN ee eee eBUUNNE EEE EEE Re 


MUWUNUNHNNUNE bee eWUNNE ERE HEE EEE 


SPER SSS REELUUNNNNEE ERE EEE EE EEE 


BAWHAUNUANUNU See eBUUN EEE RPE Ee ee eee 


PRSSSSRLWUUVONNERE HERE RE EEE REE EH 


AGE (years) 

STATURE (mm) 

SITTING HEIGHT (mm) 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
BIILIAC DIAMETER (mm) 

FOOT LENGTH (mm) 


NO.53 NORMAL FEMALE 
14.78 1671 873 798 374 253 251 
15.14 1671 868 803 374 253 252 
16.02 1682 881 801 375 256 253 
17.01 1671 875 796 379 261 250 
17.99 1686 874 812 376 258 249 
19.03 1674 878 796 379 260 249 
25.03 1678 881 797 382 265 246 


NO.54 NORMAL FEMALE 
7.05 1274 692 582 278 189 205 
7.47 1308 697 611 280 193 207 
7.96 1329 708 621 284 195 208 
8.47 1361 722 639 292 199 215 
8.95 1387 731 656 298 204 221 
9.47 1418 743 675 302 206 229 
9.95 1445 757 688 305 208 232 

10.46 1475 765 710 312 212 238 
10.96 1499 773 726 315 217 240 
11.46 1525 785 740 323 222 249 
11.96 1561 790 771 332 229 250 
12.48 1605 824 781 341 234 260 
12.75 1628 832 796 342 239 262 
12.94 1642 836 806 346 241 261 
13.21 1661 846 815 354 246 262 
13.47 1673 855 818 358 246 264 
13.75 1684 871 813 363 250 264 
13.97 1695 874 821 368 253 265 
14,20 1703 876 827 368 255 264 
14.47 1707 882 825 371 259 264 
14.74 1716 886 830 374 259 265 
14,95 1717 885 832 374 260 266 
15.47 1722 892 830 377 264 264 
15.74 1725 897 828 377 263 265 
15.97 1724 898 826 377 263 267 
16.96 1726 901 825 379 265 265 
17.94 1726 897 829 379 267 267 
18.96 1725 900 825 382 273 267 
19.95 1725 902 823 379 273 267 


NO.61 NORMAL FEMALE 
5.02 1100 635 465 230 173 173 
5.57 1138 648 490 247 180 180 
6.02 1165 658 507 253 182 184 
6.57 1195 675 520 258 186 187 
7.03 1216 685 531 263 189 191 
7.57 1247 701 546 271 195 195 
8.03 1275 710 565 275 198 199 
8.59 1294 715 579 280 201 204 
9.03 1321 731 590 286 204 210 
9.56 1345 732 613 288 209 213 
9.77 1352 745 607 292 210 214 

10.02 1370 750 620 299 213 218 
10.27 1381 748 633 299 217 221 
10.56 1396 756 640 300 218 222 
10.79 1407 760 647 302 220 224 
11.02 1424 773 651 305 223 228 
11.25 1431 774 657 307 225 230 
11.56 1448 787 661 312 230 231 
11.77 1465 791 674 315 233 236 
12.02 1489 807 682 319 239 237 
12.29 1517 823 694 327 243 239 
12.56 1537 830 707 332 246 242 
12.77 1551 842 709 334 250 244 
13.03 1573 851 722 337 253 244 
13.26 1582 861 721 338 254 245 
13.57 1591 866 725 345 259 245 
13.78 1599 872 727 346 260 245 
14,03 1599 879 720 346 264 246 
14.30 1613 888 725 349 266 247 
14.57 1621 892 729 351 267 245 
14.78 1623 891 732 352 271 246 
15.03 1626 895 731 351 271 246 
16.02 1637 901 736 355 295 246 
17,06 1642 913 729 356 278 244 
18.07 1646 907 739 354 273 246 
19.64 1644 910 734 353 275 244 


NO:62 BIRTH a are AT. 
8.61 1315 695 620 218 ese 
9.61 1365 706 659 337 229 see 

10.10 1402 733 669 306 226 *** 
10.69 1428 742 686 312 238 *** 
11.62 1483 763 720 312 236 *** 
11.12 1458 750 708 310 240 *** 
12.18 1524 793 731 328 245 *** 
12,53 1546 784 762 332 250 *** 
13,07 1600 832 768 338 261 *** 
13,45 1626 832 794 346 273 *** 
14,03 1656 860 796 358 274 *** 
14,53 1663 871 792 363 280 *** 
14.97 1668 888 780 366 283 *** 
15.51 1673 885 788 367 285 *** 
16.02 1677 890 787 368 287 *** 
17,04 1677 899 778 371 293 *** 
18,01 1680 897 783 373 295 *** 
18,99 1684 899 785 375 301 *** 


WEIGHT (0-1 kg) 


548 
532 
543 
538 
524 
543 
604 


247 
245 
259 
272 
293 
302 
318 
338 
352 
372 
402 
424 
469 
467 
498 
500 
514 
535 
527 
540 
557 
566 
566 
568 
569 
578 
568 
616 
631 


201 
211 
215 
224 
232 
254 
263 
278 
286 
299 
304 
317 
314 
335 
340 
347 
359 
376 
382 
417 
432 
454 
467 
482 
505 
530 
540 
567 
593 
603 
608 
613 
668 
658 
596 
629 


(mm) 


UPPER ARM CIRCUM. 


244 
237 
242 
243 
239 
249 
275 


nee 
ae 
nae 
ae 
ae 
eae 


188 
199 
202 
208 
211 
211 
222 
224 
226 
225 
228 
238 
230 
235 
242 
237 
240 
243 
239 
249 
240 
264 
275 


195 
194 
192 
198 
195 
204 
201 
209 
210 
214 
216 
214 
214 
225 
224 
222 
227 
238 
228 
238 
239 
248 
244 
243 
247 
264 
261 
263 
272 
275 
273 
279 
272 
289 
266 
285 


(mm) 
SUBSCAPULAR SKINFOLD (0-1 mm) 


THIGH CIRCUM. 


540 73 
524 62 
529 72 
536 71 
518 65 
Sco ee Se 
560 91 


hae nee 
hhh ke 
wee whe 
wee 55 
tee O55 
nee 56 
397 58 
423 61 
420 64 
433 73 
461 69 
446 65 
482 91 
468 80 
490 89 
493 86 
491 94 
508 94 
507 94 
510 100 
514 117 
517 105 
520 117 
533 103 
530 110 
536 116 
536 105 
569 152 
568 162 


356 77 
360 71 
359 67 
374 81 
377. 75 
384 69 
388 72 
404 76 
412 71 
411 71 
416 72 
439 74 
418 60 
434 80 
444 71 
446 77 
462 77 
459 90 
457 77 
485 86 
488 91 
497 92 
498 85 
510 95 
517 95 
535 108 
537 104 
559 125 
576 160 
579 170 
576 152 
582 182 
615 235 
609 210 
566 124 
588 150 


MENARCHE 12343 


257 
293 
302 
333 
365 
349 
388 
406 
443 
479 
491 
502 
539 
562 
567 
598 
593 
634 


iss 
194 
199 
210 
209 
214 
216 
218 
225 
232 
232 
241 
249 
253 
266 
265 
275 


nak the 
he tae 
AA he 
tke 44 
hee kak 
wee 50 
eee 54 
sae 79 
492 72 
501 73 
504 70 
530 90 
538 113 
546 120 
557 130 
554 144 
580 140 


TRICEPS SKINFOLD (0-1 mm) 


SOMATOTYPE:4.5,2+5,4.0 


116 

92 
110 
113 

97 
102 
136 


SOMATOTYPE:5.0,3.0,4.0 


nae 
nae 
tae 


64 
80 
68 
67 
93 
92 
96 
102 
78 
100 
90 
93 
90 
117 
117 
102 
121 
144 
124 
121 
120 
112 
120 
124 
165 
210 


SOMATOTYPE:5,5,2.5,2.5 


104 
90 
86 
94 
90 
96 

103 
94 
93 


RUS SCORE (units) 


938 
938 
wee 
999 
999 


nee 
nae 


337 
353 
353 
374 
410 
427 
475 
538 
538 
592 
675 
685 
685 
692 
699 
730 
778 
846 
936 
968 
991 
991 
999 
999 
999 
999 
999 
999 
999 


303 
nae 
315 
327 
327 
327 
358 
358 
410 
424 
463 
463 
463 
483 
529 
529 
557 
590 
602 
666 
685 
692 


692 
ake 


whe 
ahe 
nee 
he 
ae 
the 
the 
tak 
eae 
kee 
ak 
wae 


tae 
ae 
nae 
tee 
aae 
hhh 
ane 
the 
wae 
wae 
nae 
wae 
aan 
wae 
the 
ae 
wae 
hae 


RUS BONE AGE (“years”) 


12.2 


take 
kate 
thee 
whee 
thee 
nak 
aaa 
whee 
nhke 
weet 
Perry 
ake 
ahhh 
ahh 
ahs 
ake 
ane 
week 


999 
999 
wae 
999 
999 


wee 


559 
653 
682 
747 
807 
848 
870 
913 
929 
960 
973 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 
999 


469 
ae 
532 
573 
598 
712 
736 
776 
796 
855, 
877 
877 
877 
893 
909 
931 
931 
968 
992 
999 
999 
999 
999 


the 
tae 
tae 
tae 
ake 
he 
id 
the 
hae 
nae 
ae 
wae 
tae 


ane 
tae 
nae 
eae 
ane 
ake 
ane 
ane 
wae 
nae 
eae 
nee 
whe 
ane 
whe 
ate 
wae 
see 


CARPAL SCORE (units) 


CARPAL BONE AGE (“years”) 





10.7 


13.0 





naee 
weet 
whee 
hake 
wean 
whee 
wate 
nah 
wake 
hake 
ahh 
hake 
ahae 
teak 
eee 
thee 


Yuu ee 


MMUUNUNMU ER WOWWWWUNNE ER EERE Ree 


PUVUVEOUDUUNU ER WOWUUORN NER ERP ERE RRR ERR EE 


VUUOUNU Seer ee RR eRe 


GENITALIA/ BREAST RATING 


PUBIC HAIR RATING 


VuMMaue 


UMUNNUS Pa Dede eUNEHPE REE REE REE 


PUNGENT EUW BRP RR EE REE RRR RRR RR RE 


PUVOUUUNS Ber RR PER Ee 


AGE (years) 


NO:63 BIRTH WT:1914 AGE AT 


8.61 

9.61 
10.10 
10.69 
11.12 
11.62 
12.18 
12.53 
13.07 
13.45 
14.03 
14.53 
14.97 
15.51 
16.02 
17.04 
18.01 
18.99 


STATURE (mm) 


1271 
1321 
1350 
1382 
1413 
1433 
1479 
1502 
1554 
1585 
1626 
1632 
1638 
1644 
1649 
1653 
1655 
1653 


SITTING HEIGHT (mm) 


687 
699 
728 
731 
742 
757 
782 
765 
816 
820 
B44 
B54 
860 
865 
869 
876 
879 
882 


SUBISCHIAL LEG LENGTH (mm) 


584 
622 
622 
651 
671 
676 
697 
737 
738 
765 
782 
778 
778 
779 
780 
777 
776 
771 


NO:64 BIRTH WT: 


-64 
1.00 
1.54 
2.02 
2.53 
3-01 
3.51 
3.98 
4.53 
5.03 
5.49 
5.98 
6.48 
7.00 
7.52 
8.08 
8.53 
9.15 
9.52 
10.01 
10.53 
11.01 
11.52 
12.02 
12.54 
13.07 
13.56 
14.04 
14.52 
15.05 
15.55 
16.04 
16.57 
17.04 
17.53 
18.19 








ee 
eae 
nee 
522 
542 
556 
569 
589 
600 
604 
625 
632 
646 
659 
665 
671 
684 
689 
694 
703 
705 
718 
725 
742 
748 
762 
770 
782 
806 
823 
836 
846 
852 
863 
865 
868 


whe 
ane 
tae 


320 
343 
363 
377 
406 
424 
448 
455 
479 
492 
504 
524 
540 
547 
568 
578 
588 
610 
614 
629 
640 
659 
671 
680 
713 
716 
728 
737 
740 
738 
736 
734 
737 


NO:65 BIRTH aed 


+64 
1.00 
1.54 
2.02 
2.53 
3.01 
3.59 
3.98 
4.53 
5.03 
5.49 
5.98 
6.48 
7.00 
7.52 
8.08 
8.53 
9.15 
9.52 
10.01 
10.53 
11.01 
11.52 
12.02 
12.54 
13.07 
13.56 
14.04 
14.52 
15.05 
15.55 
16.04 
16.57 
17.04 
17.53 
18.07 
19.30 


ane 
anee 
heen 

838 

884 

906 

937 

984 
1021 
1059 
1083 
1112 
1140 
1168 
1189 
1219 
1234 
1260 
1275 
1298 
1320 
1348 
1375 
1422 
1461 
1504 
1527 
1558 
1569 
1581 
1589 
1594 
1595 
1597 
1595 
1598 
1595 


ae 
ae 


522 
530 
548 
561 
581 
591 
598 
619 
632 
641 
658 
662 
679 
676 
684 
696 
703 
710 
722 
735 
757 
773 
794 
805 
826 
833 
B48 
852 
858 
857 
863 
860 
656 
858 


ake 
ahem 


316 
354 
358 
376 
403 
430 
461 
464 
480 
499 
510 
527 
540 
558 
576 
579 
595 
610 
626 
640 
665 
688 
710 
722 
732 
736 
733 
737 
736 
738 
734 
735 
742 
737 


BIACROMIAL DIAMETER (mm) 


278 
285 
289 
295 
300 
304 
320 
322 
325 
330 
343 
350 
354 
351 
354 
358 
363 
364 


**** AGE AT 


161 
168 
183 
197 
208 
212 
222 
230 
235 
239 
246 
251 
256 
263 
267 
273 
279 
284 
289 
294 
294 
300 
303 
313 
316 
321 
323 
331 
339 
344 
349 
355 
358 
354 
360 
361 


*e** AGE AT 


168 
172 
177 
199 
200 
214 
220 
225 
235 
240 
250 
256 
260 
263 
273 
278 
280 
289 
293 
299 
302 
307 
314 
324 
330 
340 
348 
355 
356 
360 
364 
369 
369 
367 
369 
368 
373 


BIULIAC DIAMETER (mm) 


212 
219 
217 
228 
236 
236 
236 
249 
254 
262 
268 
274 
276 
280 
287 
290 
295 
295 


128 
131 
148 
142 
150 
155 
160 
168 
169 
172 
174 
177 
183 
186 
187 
194 
195 
201 
201 
205 
211 
212 
216 
221 
225 
229 
231 
239 
248 
253 
256 
260 
261 
264 
267 
269 


117 
138 
134 
135 
146 
150. 
153 
157 
163 
164 
171 
174 
176 
180 
183 
189 
190 
196 
198 
203 
206 
208 
216 
224 
232 
242 
250 
256 
260 
263 
269 
270 
27h 
270 
273 
273 
273 




















FOOT LENGTH (mm) 
WEIGHT (0-1 kg) 


see 274 
ses 285 
one 320 
aes 338 
ee 357 
#08 379 
#8 405 
e*8 439 
ee 467 
*** 486 
** 526 
see 529 
#09 566 
579 
603 
627 
600 


see gg 
eee 94 
*** 118 
#e* 123 
*** 137 
ene 145 
eee 158 
*** 169 
*** 172 
*** 177 
*** 182 
eee 187 
*** 199 
*** 203 
eee 218 
Re raalS 
233 
238 
251 
261 
268 
276 
296 
313 
328 
334 
339 
365 
388 
420 
448 
456 
474 
517 
525 
512 


eee gt 
she 96 
see 108 
eee 15 
ah 127 
see 136 
aes 147 
ee 155 
*e* 166 
eee 171 
#8 179 
*ee 1a) 
see 191 
**s 194 
213 
214 
224 
241 
243 
255 
269 
287 
313 
342 
350 
392 
4 
eee 437 
see 458 
*** 500 
eee 528 





ase 544 
aee 528 
aee 559 


MENARCH 





(mm) 


UPPER ARM CIRCUM. 


186 
186 
191 
204 
210 
212 
221 
223 
229 
235 
242 
238 
254 
261 
263 
270 
269 


172 
178 
163 
163 
172 
173 
180 
183 
172 
173 
170 
168 
172 
172 
174 
173 
180 
177 
179 
183 
180 
187 
191 
205 
203 
203 
195 
200 
204 
208 
218 
216 
223 
234 
243 
238 


158 
167 
163 
163 
172 
172 
180 
176 
178 
179 
177 
168 
169 
167 
175 
169 
175. 
179 
180 
184 
183 
189 
200 
202 
197 
204 
208 
243 
218 
229 
237 
233 
240 
241 
243 
234 
252 


(mm) 


SUBSCAPULAR SKINFOLD (0-1 mm) 


THIGH CIRCUM. 


MENARCHE: 14.8 


eee 97 
+** 90 
302 86 
318 67 
328 80 
320 80 
333 85 
338 78 
340 73 
345 66 
346 70 
343 53 
354 63 
353 55 
368 61 
364 52 
368 57 
S372) S2 
372 55 
386 56 
397 60 
405 53 
413 63 
436 69 
435 70 
432 70 
425 70 
442 70 
457 69 
473 73 
493 82 
493 83 
506 92 
530 112 
$34 123 
533 107 


MENARCHE: 13.5 


eee 99 
*** 104 
310 97 
308 75 
310 67 
317 63 
328 73 
335 380 
348 «80 
352 63 
347 60 
338 «46 
342 «58 
338 «48 
366 51 
365 45 
367 49 
380 S8 
385 55 
389 «55 
402 59 
409 59 
430 68 
457 73 
445 64 
477 80 
474 «(79 
495 84 
501 86 
537 102 
556 120 
$41 117 
539 
555 
553 
551 
569 155 


TRICEPS SKINFOLD (0-1 mm) 


170 
130 
138 
117 
115 
135 
130 
120 
125 
116 
123 
102 
107 
104 
100 


109 
116 
105 
119 
118 
117 
122 
122 

90 

93 


lo 
120 
160 
193 
182 


176 


RUS SCORE (units) 


37 
a7 
139 
174 
187 
222 
226 
237 
283 
291 
296 
316 
329 
335 
351 
351 
387 
387 
447 
453 
472 
472 
472 
483 
534 
562 
641 
685 
692 
692 
715 
786 
842 
878 


ee 
wee 


nee 

35 

83 
116 
149 
180 
182 
215 
231 
271 
292 
308 
313 
34L 
350 


357 
364 


ane 


(“years”) 


RUS BONE AGE 


BoOUBRNULOULARRENE Eee © 


iad 
SOSSOOCMMISIAMADeeeUnNee 


10.7 
11.4 
11.8 
12.6 
13.1 
13.2 
13.2 
13.4 
14.0 
14.6 
14.8 


seen 
nner 


RDHOOCOO SS OPOINMVSYUN NE & 


Ft et ee et a et tee pet ee 
Aneewuw 
SOPNRANN 


nthe 


(units) 


CARPAL SCORE 


160 
162 
162 
162 
169 
201 
211 
239 
264 
301 
353 
425 
440 
495 
532 
560 
661 
256 


CARPAL BONE AGE (“years”) 





POMS ONSDLMaDRODUOED HOw DY 


SCOCSCPRIMMVVe SUE 


me 


10.2 


tt ee 
Pero 
Vue 


12.0 


n 
we 
2 


13.0 





ee 





EE Th ee ha a ett ee ee 


UUMNUSPeURN EP RR RR Re Re ee eee eee eee eee 


MAAN BRR RWUN ERE ER EE ER ERE RR RRR eR eee 


GENITALIA/ BREAST RATING 
PUBIC HAIR RATING 





Pe me ee ee 


VPRO EUN NE HR Re Re ere eee ee ee eee ee eee 


SB ee ee ee ee ee 


203 





(mm) 
(mm) 
(“years”) 
(mm) 
(own) 


(01 awn) 


E é 
E £ 


(own) 


(“years”) 
(mm) 


("years") 


(units) 
(units) 


ARM CIRCUM. 
(units) 


SITTING HEIGHT (mn) 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
BIILIAC DIAMETER (mm) 

FOOT LENGTH (mm) 

WEIGHT (0-1 kg) 

UPPER ARM CIRCUM. 

THIGH CIRCUM. 

SUBSCAPULAR SKINFOLD (0-1 mm) 
TRICEPS SKINFOLD (0-1 mm) 


RUS SCORE 
GENITALIA/BREAST RATING 


SUBSCAPULAR SKINFOLD (0-1 mm) 
CARPAL BONE AGE (“years”) 
PUBIC HAIR RATING 


x 
= 
° 
z 
G 
= 
° 
a 
~ 
a 
s 
= 
5 
2 
a 
> 
a 


RUS SCORE (units) 
RUS BONE AGE ("years") 
CARPAL SCORE (units) 
CARPAL BONE AGE (“years”) 
GENITALIA/BREAST RATING 
PUBIC HAIR RATING 
STATURE (mm) 

SITTING HEIGHT (mm) 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
BIILIAC DIAMETER (mm) 
FOOT LENGTH (mm) 

WEIGHT (0-1kg) 

THIGH CIRCUM. 
SUBSCAPULAR SKINFOLD (0-1 mm) 
TRICEPS SKINFOLD (0:1 mm) 
RUS SCORE (units) 

RUS BONE AGE 

CARPAL SCORE 
CARPAL BONE AGE 
GENITALIA/BREAST RATING 
PUBIC HAIR RATING 
STATURE (mm) 

SITTING HEIGHT 
BIACROMIAL DIAMETER 
BIILIAC DIAMETER (mm) 
FOOT LENGTH (mm) 

WEIGHT (0-1kg) 

UPPER ARM CIRCUM. 

THIGH CIRCUM, 

TRICEPS SKINFOLD 

RUS BONE AGE 

CARPAL SCORE 


UPPER 





NO.66 NORMAL PEMALE SOMATOTYPE:4.5,2.5,3.0 


. LE § 3 5,2. NO.73 NORMAL MALE 
7.55 1247 698 S49 272 210 190 238 183 362 47° 74 313 599 SR PE ETE POS Eee te 





















7.2 7.411 12.79 1479 764 715 308 214 225 347 *** 50 80 371 12.2 729 10.1 21 13.55 1586 816 770 332 
8.06 1290 708 582 280 216 196 252 182 377 43 67 321 7.4 705 8.511 13.02 1493 769 724 309 217 220 356 200 430 48 90 371 12.2 747 10.2 21 13.76 1595 815 780 338 
8.54 1314 726 588 286 218 201 266 167 383 45 69 327 7.6 749 8.91 1 13.25 1504 779 725 311 220 229 354 201 426 53 82 371 12.2 760 10.4 31 14.01 1620 823 797 333 
9,08 1346 742 604 288 224 204 272 190 384 44 64 338 8.0779 9.211 13.54 1524 785 739 316 222 233 375 204 432 50 95 384 12.5 855 11.6 3 1 14.27 1640 835 805 345 
9-54 1365 752 613 296 225 211 295 195 410 51 76 345 8.2 802 9.411 13.79 1549 790 759 324 225 236 397 207 442 51 92 384 12.5 904 12.4 3 1 14.53 1655 639 816 360 
10.08 1400 752 648 302 231 215 310 197 405 46 82 388 9.2 802 9.411 14.02 1560 795 765 326 225 236 397 208 435 50 83 384 12.5 922 12.6 3 2 14.78 1674 860 814 364 
10.54 1420 763 657 305 234 217 329 198 420 53 84 *8* seh6 eee weds ) 1 14.25 1574 808 766 331 230 240 413 211 445 50 75 454 13.7 943 13.0 42 15,02 1695 862 833 364 
11.53 1468 777 691 316 244 225 351 207 436 53 73 456 10.3 893 10.2 11 14.53 1607 819 788 341 233 245 454 223 460 54 78 485 14.0 978 13.8 43 15.35 1706 877 829 375 
12.09 1493 788 705 325 250 228 366 210 442 54 75 477 10.6 952 11.0 21 14.79 1632 640 792 346 236 247 463 218 450 52 73 569 14.7 999 15.0 5 3 15-52 1716 686 830 379 
12.30 1511 794 717 326 252 230 372 208 435 51 74 484 10.7 968 11.3 21 15.04 1660 849 811 360 241 252 511 234 479 59 75 579 14.8 999 15.0 5 4 15.77 1720 888 832 380 
12.55 1528 807 721 328 255 234 395 212 460 $6 88 551 11.6 981 11.7 21 15.24 1677 858 819 360 243 258 527 238 492 61 82 589 14.9 999 15.0 5 4 16.01 1730 895 835 385 
12.78 1541 819 722 331 255 235 406 213 464 54 80 564 11.8 981 11.7 21 15.53 1693 870 823 371 246 256 574 255 528 75 99 598 15.0 999 15.0 5 4 16.51 1744 906 838 387 
13,09 1577 828 749 336 264 239 420 217 462 52 79 602 12.2 981 11.7 32 16.03 1717 883 834 372 249 258 590 261 522 70 99 670 15.5 999 Ss 17.07 1759 915 844 392 
13.30 1595 841 754 342 267 240 437 213 471 54 70 664 12.9 992 12.2 3 2 17.03 1747 912 835 387 256 261 636 268 557 88 103 892 16.8 999 55 37485 14759916" 843 “394 
13.55 1616 850 766 348 271 243 471 227 482 61 84 664 12.9 992 12.233 18.02 1758 912 846 395 257 262 659 278 562 92 111 999 18.1 999 55 18.01 1768 922 846 396 
13.78 1633 862 771 352 274 243 493 229 499 68 76 674 13.0 999 13.0 3 4 20.04 1762 918 844 407 265 260 714 298 588 114 102 999 18.1 999 55 19.01 1772 931 841 400 
14.10 1659 879 780 354 279 250 526 232 511 66 93 674 13.0 999 13.0 4 4 25.02 1762 921 841 415 275 263 819 329 626 202 167 *##* ##® #00 aes 20.08 1775 928 847 400 
14.29 1668 890 778 357 281 248 536 237 527 70 91 692 13.2 999 13.0 4 4 21.02 1776 928 848 407 299 273 751 298 578 103 100 
14-54 1680 890 790 363 286 248 569 246 548 75 96 692 13.2 999 13.05 5 25.00 1782 950 832 411 304 278 821 304 605 132 120 
15.14 1699 902 797 371 290 250 601 260 568 81 121 *#* Sete eee RAR SS 30.01 1774 947 827 420 318 279 920 338 660 240 174 
15.54 1708 913 795 376 296 250 650 270 590 102 163 789 14.1 999 13.05 5 35-08 1777 951 826 417 317 280 979 340 651 285 170 
16.07 1717 919 798 376 298 252 651 276 596 100 166 910 999 13.055 NO.70 NORMAL FEMALE SOMATOTYPE:6.0,2.0,2.0 
17.07 1731 928 803 385 302 249 687 290 613 112 194 999 999 13.055 7.54 1242 687 555 271 201 177 254 ##* Aae eee 88% 3416 7,3 681 8.3 
18.07 1738 931 807 376 301 248 605 266 565 80 125 999 999 13.055 8.00 1275 720 555 278 203 180 259 *#* ##® aee wee 396 776 772 9.1 
20.08 1742 933 809 372 305 249 614 265 574 76 112 *#* seh anew 5 5 8.53 1314 732 582 284 213 184 299 *** *** 110 130 348 8.2772 9.1 
25.23 1750 943 B07 383 309 248 631 271 574 72 174 *** eee awake 5 5 8.99 1343 742 601 288 218 190 313 *** 104 138 418 9.7 877 10.0 NO.74 NORMAL MALE —SOMATOTYP 

9.55 1372 754 618 295 222 197 331 *** *** 105 137 456 10.3 916 10.5 9-61 1318 700 618 285 *** *** 279 sth fete aes eee 


10.03 1340 719 621 292 *** *** 397 
10.53 1363 719 644 294 210 *** 313 
11.02 1387 731 656 303 213 *** 324 
11.52 1420 746 674 303 217 *** 333 
12.02 1436 756 680 310 218 223 354 
12.55 1461 757 704 314 226 226 363 
13.01 1480 767 713 318 226 231 374 
13.55 1505 780 725 323 229 233 395 
13.76 1514 788 726 325 231 237 404 477 13.9 999 
14.01 1524 791 733 330 231 237 415 477 13.9 999 
14.24 1538 798 740 336 236 241 433 *** *** 44 60 528 14.4 999 
14.55 1559 808 751 339 241 243 440 *** *** 44 58 528 14.4 
14.76 1575 813 762 343 242 246 463 *** *** 47 54 549 14.6 
15,03 1596 828 768 349 249 247 494 243 467 52 60 549 14.6 
15.54 1629 846 783 360 253 257 S47 266 485 55 60 549 14.6 
16.02 1659 873 786 373 254 257 583 272 494 57 55 620 15.1 
16.54 1669 883 786 374 255 256 606 285 502 55 53 785 16.2 
17.02 1680 893 787 378 256 262 620 294 498 57 48 975 17.5 
18.02 1688 900 788 391 257 260 645 300 514 67 52 999 18.1 
19,11 1700 907 793 391 263 260 648 311 511 71 52 999 18.1 
20.01 1702 905 797 394 264 262 656 315 523 75 49 *#* tee0 
25.01 1709 911 798 402 262 262 652 326 500 B81 42 *#* #00 
30.09 1707 909 798 400 261 262 636 313 486 75 48 *** ##e* 


10.01 1405 772 633 305 229 203 349 210 441 88 138 472 10.6 936 10.7 

10.55 1440 784 656 317 230 205 379 215 456 108 143 507 11.0 952 11.0 

10.78 1456 792 664 316 232 207 375 212 447 93 125 529 11.3 981 11.7 
NO.67 NORMAL 


FEMALE SOMATOTYPE:7.0,2.0,2.0 11.01 1475 800 675 320 236 209 375 209 451 86 117 553 11.7 992 12.2 
5.51 1140 653 487 242 195 172 229 203 382 82 108 *** * 


* 
6.01 1177 676 501 252 198 179 234 193 380 61 107 305 6 
6.49 1220 694 526 257 204 189 247 192 387 55 94 305 6 
7.02 1253 704 549 263 208 191 245 187 379 48 87 308 7 
7-50 1280 721 559 270 210 196 270 196 401 56 100 320 7 
ez 
8 
8 
* 


305 10.1 774 10.6 
317 10.5 821 11.1 
334 11.0 872 11. 
359 11.9 885 12. 
397 12.8 922 12 
441 13.5 962 13 
466 13.8 987 14 
466 13.8 999 15 


kahoe 


* 
475 6 
499 6 
584 7 
604 7 
8 
9 
9 
* 


3 11.30 1493 803 690 325 239 212 390 210 459 92 124 622 12.4 992 12.2 
9 

0 

4 

6 657 

3 

<} 

* 

3 


11.54 1510 816 694 330 242 215 404 209 459 90 113 692 13.2 999 13.0 
11.79 1527 825 702 332 244 217 420 216 479 94 117 692 13.2 999 13.0 
12.01 1543 832 711 336 247 218 429 215 482 94 114 692 13.2 999 13.0 
12.29 1564 843 721 341 252 222 454 220 487 101 121 692 13.2 999 13.0 
12.54.1579 843 736 344 255 222 463 220 483 88 118 695 13.2 999 13.0 
12.79 1592 850 742 349 257 223 481 223 500 86 120 695 13.2 999 13.0 
13.00 1604 860 744 352 257 224 488 222 498 80 112 725 13.5 999 13.0 
13.29 1620 872 748 356 264 221 508 228 552 86 127 767 13.9 999 13.0 
13.54 1624 875 749 358 264 224 519 230 510 96 125 779 14.0 999 13.0 
13.79 1628 879 749 360 269 225 539 240 527 127 134 808 14.3 999 13.0 
14.00 1630 879 751 365 269 224 532 238 519 113 141 856 14.7 999 13.0 
14.53 1639 885 754 371 278 230 583 253 548 170 175 981 15.6 999 13.0 
15.01 1649 898 751 375 283 230 605 263 565 195 195 999 16.0 999 13.0 
15.55 1648 895 753 377 280 230 606 262 558 145 170 999 16.0 999 13.0 
16.01 1649 899 750 377 286 227 618 267 569 190 194 999 16.0 999 13.0 
17.01 1651 907 744 380 288 226 646 273 590 190 186 999 16.0 999 13.0 





8.00 1313 730 583 272 218 202 292 205 417 54 87 325 
8.50 1341 748 593 2861 221 205 310 208 428 62 108 350 
9.00 1368 754 614 290 225 209 327 214 438 66 98 357 
9-50 1400 761 639 296 235 215 353 223 458 67 120 *** * cate 
10.01 1428 775 653 300 238 219 371 230 471 78 125 455 10.3 909 10. 
10.51 1453 786 667 310 244 222 404 242 504 85 144 455 10.3 931 10.7 
10.99 1472 795 677 312 245 227 408 234 497 80 130 483 10.7 952 11.0 
11,51 1507 B07 700 316 252 229 431 242 508 86 145 505 11.0 965 11.3 
11.76 1518 813 705 317 254 231 444 239 511 86 134 528 11.3 965 11.3 
11.99 1532 823 709 323 257 236 451 241 516 85 130 551 11.6 973 11.5 
12.32 1562 830 732 327 262 240 480 250 527 96 130 585 12.0 999 13.0 
12.51 1572 833 739 330 265 241 498 251 541 92 132 630 12.5 999 13.0 
42.75 1589 846 743 335 268 242 527 257 545 91 140 685 13.1 999 13.0 
13.00 1605 854 751 342 274 243 545 258 562 90 133 692 13.2 999 13.0 
13.29 1619 863 756 344 277 245 573 267 580 107 155 695 13.2 999 13.0 
13.50 1636 876 760 346 282 246 603 274 592 105 168 712 13.4 999 13.0 
14.00 1651 890 761 354 286 245 618 278 590 114 180 747 13.7 999 13.0 
14.52 1657 902 755 358 292 248 678 295 640 156 216 833 14.5 999 13.0 


779 
819 


VUNTUANNMUUTUT MAN a eOWUWR RRR 
UTOMUUO RS eRBUUNNNE EERE ERE 


1 
1 
1 
I 
1 
1 
1 
2 
3 
1 3 
1 3 
1 4 
1 4 
1 4 
1 4 
1 5 
1 5 
1 5 
1 5 
1 5 
1 5 
e 5 
5 
5 


L 
1 
i 
1 
1 
1 
1 
I 
L 
l 
1 
1 
1 
z 
3 
5 
5 
3 
5 
5 
5 
5 
5 
5 





NO.71 NORMAL MALE SOMATOTYPE:3.5,4.5,3.0 





VU Re RWUN NNN EEE EEE EERE Ee 
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13.04 1486 789 697 322 *#* ##* q]5 AAA Bh ace Aah noe see seen 32 
14.98 1664 904 760 361 299 245 713 307 652 180 237 921 15.1 999 13.0 13.54 1541 821 720 331 *#* ##4 4G0 RRR Rie AAR wan wee see ween G3 NO.75 NORMAL MALE  SOMATOTYPE:2-0,5.0,4.0 

45.50 1674 916 758 370 304 247 757 312 673 205 250 999 13-0 13.77 1570 839 731 337 *** A** 47g #4 BHh Gee sae whe ROPERS RESTS 12.02 1621 839 782 344 268 246 515 235 513 84 113 386 12.6 947 13-1 31 

16.01 1677 914 763 353 302 247 727 313 668 187 250 999 13.0 14.04 1601 853 748 350 *** *** SOR AAA BAe BAM tae toe Seen en sod 12.27 1644 849 795 347 274 250 547 238 527 73 100 394 12.8 947 13.2 42 

16.99 1680 922 758 361 304 246 756 310 677 194 245 gee ety 14.31 1624 867 757 353 *#* *4* 540 #4* Bae ahs sae 537 999 15.055 12,50 1670 858 812 349 277 253 565 233 523 72 95 394 12.8 962 13.4 42 

18.02 1686 913 773 366 303 246 734 301 655 185 215 wena 14,54 1647 879 768 354 *** #A* 544 Hee Re Bee HOO SOR 999 15.0 5 5 12.73 1698 873 825 358 281 260 574 235 525 68 8&5 426 13.3 978 13.8 43 

19.08 1687 924 763 371 309 247 793 322 702 255 330 *** **** 48% BES 14.77 1663 887 776 371 284 *** 556 ##e AHA Oh kee SOR 999 15.055 13.02 1726 882 844 364 288 262 608 239 525 75 82 439 13.5 991 14.2 44 

19.98 1684 916 768 364 304 247 703 291 658 162 195 *** **** AA SARs 15.05 1681 901 780 379 284 *A* 585 AAA BAA Bee wee GOS 999 15,0 5 5 13.27 1755 898 857 375 292 269 636 242 530 68 75 439 13,5 999 15.054 

: 15.30 1691 902 789 385 287 *** 603 ##* #88 eae wen 596 999 15.0 5 5 13.52 1783 907 876 383 297 271 649 245 540 70 73 577 14.8 999 15.0 55 

15.55 1700 909 791 386 289 *** 617 eee pan eee 644 999 15.0 5 5 14.02 1826 933 893 392 303 274 697 252 560 73 75 605 15.0 999 15.0 55 

15.78 1711 919 792 391 291 *** 615 tet ate eee 735 999 15.0 5 5 14.52 1850 938 912 402 306 274 747 259 572 78 74 632 15.2 999 15.055 

16.05 1715 225 790 394 Bad persncasassnerss sera 480813 999 15.0 5 5 15.01 1872 954 918 408 311 274 776 264 579 84 77 728 15.9 se 35.8 33 

, RMAL SOMATOTY! 14.0,4, 16.32 1719 941 778 397 293 *** 658 * ane 832 999 15.0 5 5 15.51 1888 962 926 415 315 275 787 268 578 83 72 762 16. i 

9.52 1921 708 613 389202 197 270 oot Shavada ane 256 8.4 377 6.211 16.55 1724 941 783 400 294 266 667 *** #** ##4 #e* 851 16.6 999 15.0 5 5 16.13 1903 979 924 422 316 279 785 270 573 84 67 982 17.6 999 15.055 

} 10.00 1350 724 626 293 205 205 279 *** *** *#* ##* 256 8.4 419 6.8 1 1 17.05 1731 948 783 405 294 268 644 *#* #84 ##* &H® 999 18.) 999 15.0 5 5 17.00 1904 981 923 426 318 280 830 281 596 97 82 999 18.1 999 15.0 55 

pecs 1385 732 653 300 210 211 311 *** *** 43 75 272 9.0 494 7.511 18.04 1735 950 785 404 295 268 660 *** *** 80 52 999 18.1 999 15.0 5 5 18.00 1917 993 924 429 318 281 843 284 597 103 1 15.0 55 

411.00 1406 741 665 302 212 214 313 *#* *** 41 77 275 9.1 509 7.721 19.04 1736 954 782 411 298 270 667 *#* *** 73° 47 055 19.00 1917 995 922 433 322 *** 841 288 605 98 aene 5 5 

11.26 1419 747 672 311 218 211 331 *** *** 47 86 285 9.4 535 8.0 21 20.13 1748 963 785 412 301 271 681 277 534 87 59 55 25.09 1912 985 927 427 322 279 796 276 576 96 eeee 55 
11.55 1437 761 676 310 218 219 340 *** #** 45 983 293 9.7 584 8.6 21 21.11 1751 967 784 413 301 271 670 272 535 81 46 55 
‘11.74 1450 762 688 314 219 217 352 200 430 53 94 301 9.9 639 9.121 25.04 1748 965 783 421 302 274 670 275 530 88 50 55 
12.01 1469 772 oi 314 221 223 358 201 427 51 84 305 10.1 647 9.2 31 30.04 1744 967 777 419 304 275 685 279 547 91 69 55 
a 12.26 1482 senate 318 223 225 375 205 436 56 94 323 10.7 713 9.931 34.06 1748 969 779 418 304 274 718 298 567 107 70 55 

12.55 1500 784 321 226 230 388 205 435 53 92 323 10.7 752 10.3 3 1 NO.76 NORMAL MALE SOMATOTYPE:4. ee ae 

0h sean 325 229 232 390 201 421 4a 71 396 LLse 829 11.2 32 1ilo1 1382 728 €83 290 203 206 233 tses 83 923490 13 11 

a3 440 48 74 369 12,2 868 11.8 32 11.53 1415 745 670 298 209 215 315 57 83 297 9.8 531 8.0 2 ; 

442 50 81 384 12,5 911 12.4 43 NO.72_ NORMAL MALE | SOMATOTYPE:4.0/3.5/3.0 12.03 1442 749 693 304 212 220 329 53 96 305 20.1 36h as se 

ASTImpDo MDG WP) ARES Aes ROSA LATS 14.97 1500 770 730 311 *#* ## 340 HAH RAR AAR AAA Hus AeHR Hae Hae 3 1 12,53 1465 762 703 307 213 225 338 *** #8* 53° 88 31 10.5 ies Act 

454 51 84 413 13.1 928 12.7 4 3 15.21 1517 772 745 316 *** tes 365 #8 ARK ANA HRA AO Ren Re HR 3) 12.79 1479 764 715 308 214 225 347 50 80 371 Jeena Aa 

465 58 85 526 14.3 991 14.2 5 3 15.56 1529 776 753 318 *** 377 Ate Hae ANe fee Aah Hed Ge aoee 3 13.02 1493 769 724 309 217 220 356 200 430 48 90 371 12. eas 

BOO SAM DT IEAM Shee ee Tee he 654 15.96 1559 799 760 319 *#* ##* 392 #88 Bee Ree Aee HER Bene ROR one 3 } 13.25 1504 779 725 311 220 229 354 201 426 53 82 372 12.2 010.632 

245 494 64 78 598 15.0 999 15.0 5 4 16.23 1586 808 778 326 *** *A* 422 AA AHH HAM AO 445 13.6 991 14,2 41 13.54 1524 785 739 318 222 233 375 204 432 50 38 364 12.5 a ae 

PAM PALLE A PRES SAMAR SPOS S 16.46 1598 819 779 340 *#* ##* 44g HHH HAR #H* AMA 457 13.7 999 15.0 4 2 13.79 1549 790 759 324 225 236 397 207 442 51 92 3a 42-5i904/ Mand 2d 

73 78 991 17.8 999 15.0 5 5 16.98 1639 839 800 352 250 *** 483 *#* AHe #h* Hee 579 14.8 999 15.0 4 3 14.02 1560 795 765 326 225 236 397 208 435 $0 a Bee ides eee 

71 69 999 18,1 999 15,0 5 5 17.23 1654 849 805 358 253 *** 497 ane #e* 589 14,9 999 15.0 5 4 14.25 1574 808 766 331 230 240 413 211 445 50 : as 

17,47 1666 859 807 358 256 *** 526 4s eee #4* 589 14.9 999 15.0 5 4 14.53 1607 819 788 341 233 245 454 223 460 54 78 485 14,0 978 13-8 as 

17.70 1678 873 805 362 256 *#* 519 ##e AHH #H* HHH G05 15,0 999 15.0 5 4 14.79 1632 840 792 346 236 247 463 218 450 52 73 369147 ue Aeebiets 

17.97 1679 877 802 371 259 *#* 535 HAF BAe HAH AOR 632 15.2 999 15.0 5 4 15.04 1660 849 811 360 242 252 511 233 479 . Ea a 

tee tae tne nae 99 15.0 5 5 15.24 1677 858 819 360 243 258 527 238 492 61 82 : 
18.47 1690 882 B08 377 264 248 553 687 15.6 999 15. . 15.054 
fee ane ene wae tat Aone Ree tte SS 15.53 1693 870 823 371 246 256 574 255 528 75 99 
‘ 19197 1707 901 806 385 368 ae 330 see ee* 68 72 991 17.8 999 15.05 5 16.03 1717 883 834 372 249 258 590 261 522 70 99 15.0 35 
aed +B 7 19,97 1707 901 : : : 13.0 5 

383 5 3 30 73 i 1 20.96 1711 901 810 389 272 250 576 *** **#* 69 56 999 18.1 999 15,0 5 5 17,03 1747 912 835 387 256 261 636 268 557 HW 195 13 teat 

aot 57 24.97 1726 917 809 397 270 253 618 256 512 78 58 999 18,1 999 15.0 5 5 18.02 1758 912 846 395 257 262 659 278 562 feeprate 

33 96 503 1011 sea 83 2 i 29.97 1724 912 812 399 275 254 638 263 525 89 74 999 18:1 999 15.0 5 5 20.04 1762 918 844 407 265 260 714 298 588 ane aus a teas 

319 10,5 710 9,9 21 34,99 1721 916 805 395 278 253 658 280 545 101 96 *#* *##4 aee tenes 5 25.02 1762 921 841 415 275 263 819 329 626 





SITTING HEIGHT (rn) 


STATURE (mn) 





RO.77 NORMAL MALE SOMATOTYPE: 3 
11.50 1384 734 650 310 *** *** 343 eee 373 12.3 943 13.0 
12,01 1427 751 666 315 228 = 408 13.0 943 13.0 
12.$1 1463 775 688 327 232 421 13.2 962 13.4 
12.84 1502 800 702 335 237 439 13.5 962 13.4 
13.01 1536 809 709 339 238 500 14.1 999 15.0 
13.28 1852 824 728 349 242 248 $00 14.1 999 15.0 
13.51 1570 840 730 351 247 249 510 14.2 999 15.0 
13.72 1890 847 743 357 249 252 $19 14.2 999 15.0 
14.01 1607 859 748 365 255 252 605 15.0 999 15.0 
14.26 1620 866 754 369 258 253 644 15.3 999 15.0 
14.49 1634 879 755 373 258 256 651 15.4 999 15.0 
15.00 1657 891 766 381 261 255 731 15.9 999 15.0 
16.00 1684 920 76% 389 267 257 978 17.5 999 15.0 
17.01 1697 924 773 395 271 258 2351 999 18.1 999 15.0 
48.01 21702 931 771 399 272 260 617 272 93 65 999 0 
19.01 1708 938 767 402 274 260 627 267 86 60 * » 
20.01 1708 953 75S 400 274 261 617 271 93 62 *** . 
25.01 1707 948 759 40S 272 262 606 266 Bl 59 eee . 
30.03 1705 946 759 401 273 262 601 265 506 87 62 *** Seee ene . 
NO:78 SOY BIRTH WT:2750 SD({AD7):-1.5 
DIAGNOSIS:k S FATHERS HT:177.8 MOTHERS 8T:152.4 
1.53 658 406 252 154 110 *** 67 135 245 115 92 16 +2179 1.1 
2.01 678 430 248 157 110 *** 65 133 236 74 103 16 22179 «1.1 
3.00 721 436 285 160 117 *** 69 135 240 79 103 16 +2 181 21.4 
3.96 748 448 300 169 118 137 254 110 107 38 1.8 181 1.4 
4.98 776 474 302 179 127 147 260 118 137 S55 2.1 188 2.1 
6.20 813 478 335 186 134 145 269 114 122 87 2.7 192 2.5 
6.41 853 506 347 195 136 141 274 80 76 114 3.4 206 3.2 
6.66 900 527 373 205 143 146 294 82 71135 4.0 206 3.2 
6.93 936 S47 389 2120 151 150 299 87 74 139 4.2 206 3.2 
7.18 967 561 406 217 154 158 318 92 84 144 4.3 220 3.8 
7-51 1014 589 425 225 157 162 325 86 70 150 4.5 241 4.3 
7-76 1036 603 433 231 162 168 335 90 78 167 S.1 241 4.3 
7.99 1058 618 440 237 166 167 347 104 71 181 5.6 261 4.6 
6.20 1083 630 453 242 169 171 350 98 63 194 6.2 261 4.6- 
8.43 1103 635 468 246 170 176 366 100 65 201 6.4 261 4.6 
8.68 1119 650 469 248 176 185 388 122 93 235 7.6 287 5.1 
8.93 1138 657 481 254 177 187 383 117 105 241 7.8 326 5.6 
9.17 1253 667 486 254 179 *** 228 187 380 95 85 247 8.0 384 6.3 
9.50 1179 671 508 262 181 *** 236 200 402 119 105 247 8.0 417 6.8 
9.75 1197 680 517 262 187 *** 249 206 414 155 117 251 8.2 449 7.0 
20.02 1214 689 525 266 188 *** 254 204 412 143 115 254 8.3 457 7.1 
10.29 1233 691 542 271 189 *** 255 204 408 143 114 254 8.3 516 7.8 
10.52 1245 696 549 276 192 210 415 131 104 273 9.0 591 8.6 
10.82 1265 710 555 277 190 214 431 190 122 291 9.6 610 8.8 
11.09 1281 716 S65 282 194 213 433 140 106 304 10.0 655 9.3 
11.34 1296 721 575 285 199 216 434 140 112 317 10.5 655 9.3 
11.59 1305 725 580 286 198 212 432 130 103 324 10.7 655 9.3 
211.86 1322 731 591 290 202 220 441 150 115 332 11.0 758 10.4 
12.09 1331 734 597 292 200 215 439 152 110 332 11.0 775 10.6 
12.34 1342 738 604 295 203 221 450 148 114 342 11.3 841 11.4 
12.57 1357 744 613 294 206 232 458 150 122 352 11.7 855 11.6 
12.82 1356 748 608 296 214 234 472 230 172 380 12.4 876 11.9 
13.09 1356 749 607 295 206 232 465 235 170 397 12.8 876 11.9 
13.33 1373 746 627 296 208 233 459 200 146 417 13.2 893 12.2 
13.60 1381 751 630 303 213 244 469 175 156 430 13.4 919 12.6 
23.85 1391 759 632 306 214 248 489 222 173 447 13.6 919 12.6 
14.12 1402 764 638 307 218 245 491 230 174 447 13.6 919 12.6 
14.29 1411 766 645 309 217 248 488 200 154 447 13,6 938 12.9 
14.56 1423 772 651 311 219 255 506 212 156 447 13.6 975 13.7 
14.79 1434 779 655 314 220 252 510 174 160 510 14.2 975 13.7 
15.06 1443 779 664 315 223 250 506 192 164 521 14.3 975 13.7 
15.56 1477 787 690 323 229 259 520 210 160 598 15.0 999 15. 
16.06 1513 815 698 337 236 276 545 230 194 611 15.1 999 15.0 
16.56 1531 824 707 344 250 287 S64 275 204 651 15.4 999 15.0 
16.86 1546 826 718 348 255 301 578 295 230 687 15.6 999 15.0 
17.03 1550 640 710 354 263 314 595 362 290 865 16.6 999 15.0 
17.51 1562 #53 709 357 261 316 595 355 220 983 17.6 999 15.0 
18.03 1572 856 716 361 269 329 610 362 224 999 18.1 999 15.0 
18.57 1576 854 722 376 288 240 719 333 621 360 240 999 18.1 999 15.0 
29.10 1584 867 717 377 281 24] 773 354 650 410 255 999 18.1 999 15.0 
NO:79 SOY BIRTH WI:4111 SD(ADJ): 1.5 
DIAGNOSIS:H S FATHERS T:175.3 MOTHERS HT:162.6 
798 487 98 156 268 68 112 *#* ##e #88 weee 
807 501 106 159 273 74122 44 1.9 179 1.1 
815 503 100 156 270 64120 50 2.0179 1.1 
270 64 93 57 2.1 179 1.1 
72 103 60 .2:186 1.9 
53 71 73 2.5 186 1.9 
48 63 93 2.8 186 1.9 
58 72105 3.2 195 2.7 
$0 70112 3.4 199 2.9 
53 68 146 4.4 206 3.2 
49 66 146 4.4 206 3.2 
60 71150 4.5 226 4.0 
$1 68 153 4.6 226 4.0 
Sl 65 185 5.8 226 4.0 
55 69194 6.) 248 4.4 
Sl 65 197 6.2 263 4.7 
49 66197 6.2 263 4.7 
49 63 201 6.4 284 5.0 
J 1106 6 52 69 201 6.4 327 5.6 
> 8.88 1107 636 70 98 211 6.8 327 5.6 
9507 2125 645 188 356 85 140 218 7,0 384 6,3 
OB EE GS aris Wc BU BOB ae os ae be 
. . 
9-59 1154 656 498 249 184 *** 205 177 351 56 81 256 8,4 461 7.2 







SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
BIILIAC DIAMETER (mn) 

UPPER ARM CIRCUM. (rw) 
SUBSCAPULAR SKINFOLD (0-1 mm) 


FOOT LENGTH (mm) 
THIGH CIRCUM, (mm) 





















TRICEPS SKINFOLD (01mm) 
RUS SCORE (units) 

RUS BONE AGE (“years”) 
CARPAL SCORE (units) 












CARPAL BONE AGE (“years”) 





GUE UU Ue eee 


VEER RERUUM rhe ee eee ee eee he ee ef 


eee eee eee ee ee eee 


GENITALIA/ BREAST RATING 
PUBIC HAIR RATING 


VURNVETANN Ee ee ee 


VERANO RE rere eee eee ee eee ee te ee ee eee 


eee eee ee eee ee eee ee ee 


SITTING HEIGHT (mm) 


NO:79 BOY 
DIAGNOSIS: S 


9.85 
10,08 
10.35 
10.60 
10.87 
11.33 
1 





1172 
1184 
1198 
1209 
1223 
1244 
1263 
1278 
1292 
1300 
1309 
1321 
1331 
1354 
1372 
1391 
1415 
1434 
1464 
1487 
1504 
1524 
1533 
1553 
1558 


NO=80 
DIAGNOSIS:H S 


6.00 
6.21 
6.46 
6.65 
6.90 
7.24 
7.51 
7.75 
7.95 
8.46 
8.96 
9.47 
9.95 
10.47 
10.72 
10.98 





932 

943 

956 

962 

967 
1004 
1021 
1039 
1049 
1084 
4111 
1140 
1162 
1180 
1193 
1202 
1219 
1231 
1253 
1271 
1300 


NO:81 
DIAGNOSIS: TWIN 


6.00 
6.21 
6.46 
6.65 
6.90 
7.24 
7.51 
7.75 
7.95 
8.46 
8.96 
9.47 
9.95 
10.47 
10.72 
10.98 
11.26 
11.52 
12.00 
12.53 
13.01 


1078 
1093 
1109 
1123 
1133 
1158 
1169 
1182 
1190 
1214 
1232 
1259 
1277 
1293 
1303 
1320 
1328 
1337 
1358 
1375 
1396 


664 
658 
669 
666 
670 
674 
683 
692 
696 
695 
700 
705 
701 
716 
726 
730 
745 
750 
763 
779 
788 
793 
798 
812 
816 


BoY 


553 
559 
556 
564 
571 
584 
592 
598 
599 
615 
629 
645 
650 
665 
663 
666 
674 
675 
690 
696 
709 


BOY 


626 
628 
634 
641 
649 
660 
665 
669 
667 
674 
680 
693 
699 
706 
711 
714 
725 
727 
733 
740 
745 


SUBISCHIAL LEG LENGTH (mm) 


BIACROMIAL DIAMETER (mm) 


BIILIAC DIAMETER (mm) 


FOOT LENGTH (mm) 


BIRTH WT: 4111 


508 
526 
529 
543 
$53 
570 
580 
586 
596 
605 
609 
616 
630 
638 
646 
661 
670 
684 
701 
708 
716 
731 
735 
741 
742 


251 
255 
257 
258 
261 
265 
271 
274 
276 
277 
280 
282 
284 
291 
293 
296 
302 
307 
311 
317 
324 
326 
323 
333 
337 


186 
188 
191 
192 
193 
195 
196 
199 
202 
203 
204 
206 
208 
213 
217 
217 
223 
226 
230 
233 
240 
241 
244 
247 
250 





WEIGHT (0-1 kg) 


SO(ADI): 


UPPER ARM CIRCUM. (mm) 


E 


THIGH CIRCUM. 


SUBSCAPULAR SKINFOLD (0:1mm) 


1.5 


FATHERS 8T:175.3 


. 


+e 


194 
199 
202 
203 
205 
206 
208 
210 
211 
215 
217 
221 
223 
229 
233 
239 
241 
242 
244 


244 


BIRTH WT:3146 


379 
384 
400 
398 
396 
420 
429 
441 
450 
469 
482 
495 
512 
515 
530 
536 
545 
556 
563 
575 
591 


205 
206 
207 
210 
214 
223 
222 
228 
227 
234 
242 
247 
251 
252 
255 
259 
262 
261 
265 
270 
277 


149 
150 
155 
154 
161 
163 
162 
163 
163 
170 
170 
175 
179 
181 
182 
182 
183 
186 
189 
192 
197 


213 
219 
224 
231 
236 
245 
252 
261 
266 
265 
276 
283 
289 
307 
324 
331 
353 
356 
385 
404 
440 
433 
437 
450 
465 


SD(ADI): 


178 
183 
182 
1s4 
185 
183 
186 
191 
188 
190 
197 
193 
199 
202 
212 
212 
213 
215 
223 
228 
245 
239 
233 


251 


356 
366 
372 
369 
380 
377 
390 
397 
391 
398 
401 
401 
409 
418 
440 
431 
445 
449 
459 
474 
497 
481 
473 


491 


=—9 


63 
59 
51 
60 
62 
57 





PATHERS T:176.0 


140 
146 
144 
145 
148 
153 
154 
159 
161 
167 
173 
177 
181 
181 
185 
187 
190 
190 
197 
198 
204 


BIRTH WT:3033 


452 
465 
475 
482 
484 
498 
504 
513 
523 
540 
552 
566 
578 
587 
592 
606 
603 
610 
625 
635 
651 


234 
233 
239 
240 
246 
255 
253 
256 
256 
263 
266 
268 
274 
276 
284 
282 
289 
286 
294 
297 
300 


NO:82 GIRL BIRTH 
DIAGNOSIS:4 S 


11.21 
11,53 
11.82 
12.15 
12.41 
12.64 
12.91 


1101 
loa 


1472 


CONTINUED — 


607 
612 
620 
636 
635 
639 
655 
663 
672 
686 
693 
699 
709 
718 
732 
ma. 
754 
767 
766 
774 
782 
791 


494 
492 
S00 
510 
S12 
525 
536 
557 
563 
567 
571 
576 
596 
616 
622 
643 
655 


247 
251 
254 
259 
261 
265 
271 
276 
279 
285 
287 
291 
298 
306 


171 
170 
172 
173 
177 
181 
179 
179 
180 
182 
184 
187 
189 
192 
194 
194 
197 
196 
201 
203 
208 


122 
138 
135 
134 
137 
152 
154 
159 
155 
172 
182 
192 
206 
208 
212 
208 
219 
218 
233 
242 
254 


SD(ADJ): ~.9 


150 
148 
158 
163 
163 
159 
162 
164 
162 
163 
165 
164 
178 
173 
174 
171 
169 
175 
179 
180 
186 


277 
285 
304 
290 
303 
304 
306 
310 
304 
321 
326 
331 
343 
344 
353 
337 
240 
352 
367 
368 
379 


68 
66 
80 
96 
84 
78 


FATHERS HT:176.0 


163 
167 
169 
170 
166 
175 
178 
182 
182 
184 
188 
193 
192 
195 
197 
198 
202 
202 
206 
210 
212 


WT:2976 


192 
194 
196 
201 
205 
205 
206 
211 
216 
222 
224 
230 
235 
243 
239 
247 
248 
252 
258 
261 
270 
269 





171 
178 
182 
182 
190 
203 
204 
216 
205 
212 
224 
234 
240 
249 
255 
256 
268 
275 
290 


163 
158 
169 
170 
175 
181 
176 
179 
172 
172 
175 
179 
184 
180 
184 
182 
187 
188 
195 
193 
208 


328 
317 
329 
336 
347 
355 
350 
364 
346 
351 
353 
373 
382 
384 
383 
380 
394 
399 
408 
399 
444 


56 
52 
56 
65 
47 
4? 
42 
44 
46 
so 
44 


TRICEPS SKINFOLD (0-1 mm) 


RUS SCORE (units) 


RUS BONE AGE (“years”) 
CARPAL SCORE (units) 
CARPAL BONE AGE (“years” 


MOTHERS HT:162.6 


77 
al 
77 
7 
80 
78 
86 
75 
70 


256 
256 
256 
264 
270 


84 
86 
95 
112 
112 
eae 


117 
tae 
148 
nae 
199 


ee 


283 
eae 
283 
290 
297 
312 
334 


ae 


342 





$37 
547 


8.4 


oh OW Ome em ORO Ome me 


eee 


© eorsa eee 
D eH OUUN HO 


Ho eonmnwam 


Hee 





13.9 
14.0 
14.0 
14.6 
14.6 
14.6 
14.6 





eaee 


11.3 





MOTHERS HT:167.5 


81 
70 
84 
82 
83 
110 





185 
191 
191 
211 
211 


254 
tae 


256 
eae 


262 
ane 


312 


eee 


338 


eee 


342 
342 
eae 


363 


S.7 334 
376 
404 
430 
473 


wae 


537 
nae 


537 
eae 


651 


tae 
758 
nee 
eae 
803 
ate 
842 
909 


eae 


909 


0 8 SWwOONT 


Pee re te et ee tt ta het 
FE tae te tae tat at fa Fa J a at rt 


* 

DOD EDAADH 
Beeee 

eh el ¥DDOO 
» 


Po 
* 
* 


28D RIADHMU 


Po 
. 
. 
s- 
. 


9.2 
ante 


10.4 
ahee 
hae 
10.9 
eene 
ll.4 
12.4 
aaee 


12.4 


SD(ADJ): -.5 NO MENARCHE 
PATHERS HT:177.3 


202 
210 
214 
229 
243 
250 
265 
277 
274 
302 
7 
334 
347 
367 
379 
386 
4.7 
421 
44g 
465 
499 
499 


177 
181 
190 
190 
192 
197 
205 
206 
203 
212 
219 
224 


372 
377 
377 
386 
397 
399 
417 
426 
47 
437 
455 
467 
470 
480 
a7? 
484 
501 
486 
507? 
508 
534 
530 


137 
127 
185 
168 
185 
174 
200 
184 
173 
190 
208 
197 
193 
162 
202 
202 
206 
160 
240 
212 
220 
210 


MOTHERS HT:155.0 


142 
137 
136 
142 
140 
152 
150 
140 
130 
146 
170 
174 
172 
160 
is4 
166 
17? 
14 
205 
204 
190 
180 


319 
344 
344 
344 
344 
358 
366 
all 
alg 
472 
482 
sol 
$26 
526 
547 
SéL 
561 
626 
692 
692 
695 
695 


485 
562 
586 
628 
699 
752 
795 
841 
873 
873 
947 
947 
947 


989 


7.4 


eee eee hoe 


we eee ese pee reoeevoeeds 
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PER ERE UN eee ee 


GENITALIA/ BREAST RATING 


PUBIC HAIR RATING 


WN NN ee ee eee 


He bt Fae Bae ta tat a had at fk ttt fa 
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AGE (years) 
STATURE (mm) 


SITTING HEIGHT (mm) 


SUBISCHIAL LEG LENGTH (nw) 


BIACROMIAL DIAMETER (mn) 











BIILIAC DIAMETER (mn) 

UPPER ARM CIRCUM. (wn) 
THIGH CIRCUM, (mm) 
SUBSCAPULAR SKINFOLD (0-1 om) 
TRICEPS SKINFOLD (0 1 inm) 


FOOT LENGTH (mm) 
RUS SCORE (units) 





CARPAL BONE AGE (“years”) 


GENITALIA/ BREAST RATING 











NO:82 GIRL BIRTH WT:2976 SD(ADT): -.5 NO MEWARCHE 
DIAGNOSIS: S PATHERS HT:177.3 MOTHFRS #T:155.0 
18.33 1483 796 687 339 269 219 490 253 526 200 175 715 13.4 999 1i.0 44 
18.56 1496 799 697 339 273 220 494 264 521 205 177 735 13.4 999 13.0 44 
19.12 1509 813 696 348 280 219 S28 266 546 225 193 742 13.6 999 13.0 44 
19.64 1527 822 705 347 277 220 524 255 535 195 172 742 13.6 999 13.0 45 
20.14 1530 817 713 350 279 220 508 257 526 197 190 742 13.6 999 13.0 45 
20.66 1530 819 711 349 275 220 516 242 495 212 163 768 13.9 999 13.0 45 
NO:83 GIRL BIRTH Wr:3629 SD(ADI): .3 NO MENARCHE 
DIAGNOSIS: S FATHERS HT(EST)16S.1 MOTHERS HT(EST)163.% 
9.52 930 541 389 206 159 *** 142 160 307 100 107 230 4.2 333 4.3 * * 
10.02 945 547 398 217 146 162 308 120 118 230 4.2 M4 4.5 * * 
10.53 944 549 395 210 144 156 308 92 107 247 4.9 360 4.6 ° * 
11.05 957 553 404 210 150 161 313 120 103 254 3.1 373 4.8 
11.51 962 551 411 211 151 164 309 100 118 254 5.1 398 5.1 
11.67 960 555 405 212 155 161 320 84 108 263 5.5 398 5.1 
11.92 991 564 427 221 167 164 328 75 89 263 5.5 398 5.1 * 
12.18 1028 586 442 230 181 171 342 84 90 276 5.9 45] 5.8 * * 
12.43 1059 605 454 238 200 174 352 70 684 309 7.0 528 6.6 * * 
12.70 1093 613 480 246 214 179 367 78 95 321 7.4 543 6.7 * * 
12.93 1112 629 483 247 223 183 378 83 97 332 7.8 566 7.1 ° * 
13.22 1137 640 497 252 242 190 390 84 105 332 7.8 610 7.6 * * 
13.47 1162 656 506 258 255 195 398 92 113 343 4.1 652 8.9 ° * 
13.70 1179 661 518 259 267 200 405 107 113 343 8.1 682 8.3 * * 
13.95 1199 676 523 267 282 208 420 95 126 350 8.3 776 3.1 * * 
14.20 1225 680 545 273 298 221 434 113 142 358 8.5 819 3.5 * * 
14,44 1250 698 552 278 319 217 436 110 125 358 8.5 819 9.5 * * 
14.69 1268 707 S61 279 314 213 437 97 116 366 8.7 334 9.6 * * 
14.92 1280 716 S64 282 331 213 441 109 130 366 8.7 834 9.6 ° * 
15.17 1299 720 579 286 343 224 459 114 130 371 8.9 855 93.3 * * 
15.44 1323 731 592 291 364 227 467 130 140 416 9.7 886 10.1 * 
15.69 1343 738 605 292 367 227 467 95 130 453 10.3 923 10.6 * * 
15.92 1358 747 611 293 378 227 476 100 124 462 10.4 945 10.9 11 
16.17 1375 758 617 297 391 230 480 107 148 462 10.4 958 IL.L 11 
16.42 1385 758 627 301 411 239 498 117 150 462 10.4 953 EI.E tt 
16.71 1407 768 639 303 415 246 483 126 154 462 10.4 981 T1.7 11 
1419 775 644 310 441 243 503 156 180 472 10.6 981 11.7 IT 
1428 776 652 311 440 247 506 184 184 495 10.9 981 I1.7 E12 
1431 785 646 310 442 240 504 170 174 495 10.9 981 11.7 11 
1440 778 662 311 443 243 500 160 182 543 11.5 981 11.7 12 
1446 786 660 315 475 2SI S21 164 190 553 11.7 981 LL.7 11 
1465 797 668 318 482 253 S27 166 200 553 11.7 992 12.2 11 
1469 797 672 318 491 256 533 216 205 S72 11.9 992 12.2 11 
1474 800 674 320 494 257 532 200 210 582 12.0 999 13.0 11 
1482 782 700 317 271 239 488 248 533 184 205 582 12.0 999 13.0 12 
1503 787 716 322 272 241 490 252 523 140 211 582 12.0 999 13.9 LT 
1512 797 715 325 277 241 532 257 S46 163 216 699 13.2 999 13.0 412 
1529 805 724 332 293 244 563 265 559 210 217 715 13.4 999 13.0 41 
1539 813 726 333 294 244 582 270 S67 210 250 750 13.7 999 13.0 41 
1550 $19 731 338 305 245 619 282 590 210 250 750 13.7 999 13.0 41 
1561 827 734 342 309 245 653 286 619 204 300 774 13.9 999 13.0 51 
1567 831 736 345 312 246 663 292 617 225 335 796 14.1 999 13.0 51 
1585 835 746 345 293 247 662 299 604 210 275 796 14.1 999 13.0 51 
NO:84 BOY BIRTH WE:3855 SD(ADJ): .5 
DIAGNOSIS: GHD GND FATHERS HT:165.1 MOTHERS HT:161.3 
12.87 1195 648 547 211 188 363 51 112 235 7.6 51? 7.8 ° * 
13.31 1199 650 549 214 189 359 SS 112 262 §.6 517? 7.8 * * 
13.54 1199 653 546 236 205 380 69 160 274 9.1 S17 7.8 * * 
13.90 1202 653 549 255 218 408 91 196 274 9.2 575 8.5 * * 
14.05 1222 666 556 268 217 405 981.158 274 3.1 610 8.3 * * 
14.38 1250 675 575 261 208 395 63 126 278 9.2 675 9.5 * * 
14.69 1272 685 584 269 207 395 63 109 287 9.5 Be = 
14.95 1288 688 600 286 216 412 62 126 287 9.5 8.Y 2 
15.22 1314 700 614 285 213 400 53 111 290 9.6 O.1 tt 
15.45 1327 701 626 288 218 400 51 111 298 9.8 @.2 22 
15.72 1339 705 634 296 214 395 51 105 333 11.0 rt 
16.03 1357 712 645 298 218 404 51 115 339 12.2 804 10.9 11 
16.32 1358 722 636 313 223 418 53 122 339 11.2 G04 10.9 1? 
16.55 1379 722 657 298 213 392 47 92 339 11.2 B22 LI1.212 
16.78 1386 723 663 297 222 *** 313 220 411 53 1223 339 11.2 834 12.3 1 1 
17,05 1394 732 662 297 222 *** 317 224 410 $6 130 339 21.2 S34 BL.F LE 
17.33 1413 736 677 303 224 *** 325 224 424 54 127 346 13.5 855 12.6 81 
27.58 1422 741 G81 305 226 *** 326 226 413 54 122 385 12.6 855 11.6 Lt 
17.81 1429 738 691 306 227 *** 326 223 425 50 125 400 12.9 872 11.9 1 L 
18.14 21443 745 698 320 230 *** 348 224 415 50 105 400 12.9 909 12.4 11 
18.33 1453 750 703 342 223 419 53 108 406 23.0 909 12.4 21 
18.58 1453 744 709 321 222 405 $2 112 406 13.0 999 12.4 12 
18.75 1451 746 705 330 225 421 52 120 406 13.0 909 12.4 112 
19.34 1462 754 708 357 229 427 SS 250 415 13.2 943 13.0 * * 
19.58 1468 756 712 362 229 440 S6 144 415 13.1 943 13.0 12 
19.88 1488 761 727 366 230 429 S4 136 415 13.1 943 13.0 EL 
20.07 1489 757 732 356 230 430 SL 225 425 13.1 943 13.0 21 
20.34 1511 761 750 372 230 432 SO 133 415 13.1 943 13.0 11 
20.80 1530 761 769 371 229 429 50 124 415 13.1 943 13,0 12 
21.34 1554 774 780 406 242 444 56 242 415 13,2 962 13.4 11 
21.80 1579 789 790 335 261 259 434 249 466 54 155 *** See8 ese eee ) 1 
22.32 1605 789 816 339 265 263 448 251 464 54 162 426 13.3 975 13.7 ET 
22.81 1618 796 822 339 267 266 444 247 457 50 147 S8* *e08 See essen 1) 
23.31 1629 796 833 343 271 27) 483 259 477 63 170 426 13.3 999 15,0 11 
23,58 1653 811 842 348 277 270 492 262 482 57 172 581 14.8 999 15.0 23 
23.83 1663 815 848 349 278 272 518 272 495 73 195 596 15.0 999 15.0 23 
24.20 1680 822 858 349 279 272 512 265 487 74 162 674 15.5 999 15.0 4 3 
24.33 1682 825 857 355 281 270 516 270 498 82 173 744 16.0 999 15.0 4 4 
24,54 1690 828 862 362 283 271 532 268 490 73 159 2773 16.1 999 15.0 45 
24.79 1692 830 862 363 283 271 498 261 484 69 137 803 16.3 999 15.0 3 4 
25,08 1699 834 865 364 285 272 S19 263 482 71 157 B15 16.4 999 15.0 45 
25.54 1704 843 86) 364 286 271 S25 273 493 75 165 B51 16.6 999 15.0 45 
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SUBISCHIAL LEG LENGTH (mm) 
UPPER ARM CIRCUM. (mm) 
SUBSCAPULAR SKINFOLD (0-1 mm) 
GENITALIA/ BREAST RATING 
SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER (mm) 
SUBSCAPULAR SKINFOLD (0-1 mm) 
TRICEPS SKINFOLD (0-1 mm) 
CARPAL BONE AGE (“years”) 
GENITALIA/ BREAST RATING 

PUBIC HAIR RATING 

SUBISCHIAL LEG LENGTH (mm) 
BIACROMIAL DIAMETER 
SUBSCAPULAR SKINFOLO 

TRICEPS SKINFOLD (0-1 mm) 
GENITALIA/ BREAST RATING 


BIACROMIAL DIAMETER (mm) 
TRICEPS SKINFOLD (0-1 mm) 
RUS BONE AGE (“years”) 
CARPAL SCORE (units) 
CARPAL BONE AGE ("years") 
PUBIC HAIR RATING 

SITTING HEIGHT (mm) 
BIILIAC DIAMETER (mm) 
UPPER ARM CIRCUM. 

RUS BONE AGE (“years”) 
CARPAL SCORE (units) 
BIILIAC DIAMETER 

FOOT LENGTH (mm) 
CARPAL BONE AGE 





SITTING HEIGHT 
THIGH CIRCUM. 
RUS BONE AGE 





UPPER ARM 





FOOT LENGTH (mm) 
THIGH CIRCUM. (mm) 
RUS SCORE (units) 
FOOT LENGTH (mm) 
WEIGHT (0:1 kg) 
THIGH CIRCUM. 

RUS SCORE (units) 
STATURE (mm) 


AGE (years) 





STATURE (mm) 
STATURE (mm) 
RUS SCORE 








NO:85 BOY BIRTH WT:3600 SD(ADJ): ~.3 NO:88 GIRL BIRTH WI:**** SD(ADJ):**** AGE AT MENARCHE:13.9 WO:93 GIRL BIRTH Wr:1729 SD(ADI):-$.0 AGE AT wenARcar: 













































































DIAGNOSIS : CRANIOPHARYNGIOMA PATHERS HT(EST)175.3 MOTHERS HT(EST)163.8 DIAGNOSIS :HYPOTHYROID PATHERS HT(EST)171.4 MOTHERS HT(EST)170.2 DIAGNOSIS: B W RUSSELL FATHERS WT(EST)162.6 
§-08 1007 577 430 222 159 155 166 300 67 100 117 186 1.9 ** 6.72 1046 635 411 240 181 *** 188 184 333 95 122 325 7.6 543 * 11.02 1179 655 524 274 166 *** 200 177 363 Sl 93 503 
6.58 1047 590 457 223 162 146 144 273 63 81 158 222 319 ** 7.18 1090 655 435 248 184 189 180 333 75 134 335 7.9 575 . 11-52 1208 666 542 282 170 207 183 362 56 87 5146 1 
+58 1114 619 495 234 172 176 159 327 74 93 191 269 4.7% * 7.67 1130 675 455 258 192 218 194 374 83 135 357 8.5 752 ° 12.06 1228 677 551 286 177 226 183 370 48 74 S47 1 
8.65 1170 640 530 242.178 196 169 340 69 108 215 342 Sia * * 8.29 1193 702 491 268 198 224 182 375 73 135 364 8.7 796 . 12.30 1251 682 569 291 1739 235 184 376 49 72 570 
9.42 1198 649 S49 246 183 205 170 338 #76 97 235 429 9 * * 8.69 1217 713 504 275 205 267 209 419 135 185 412 9.6 871 bd 12.57 1276 693 577 295 182 246 193 392 $4 75 570 
9.95 1206 652 554 252 184 231 187 373 123 140 246 439 6.9 * * 9.67 1292 732 560 287 212 *** 295 218 424 116 124 482 10.7 958 . 12.82 1285 704 581 300 186 *** 263 196 399 61 87 641 
BcS2 LAAG SPY CHR ee ee 260 UeSe SHE MAS Ore eee aA 6 oe & 10.66 1352 752 600 300 215 *** 318 217 434 118 192 538 11.5 981 1 13.09 1303 702 601 304 189 198 272 196 407 65 97 641 
10.58 1211 662 549 254 188 246 196 387 142 142 246 439 6.9 * * 11.66 1403 779 624 312 227 319 206 429 87 128 561 992 1 13.57 1328 722 606 312 195 201 290 202 411 59 85 648 
10.85 1209 658 551 257 192 256 197 393 184 164 246 466 7.2 ** 12.66 1479 823 656 327 233 360 220 445 72 154 *** ase 2 14.07 1358 737 621 319 197 203 306 205 421 61 30 681 
11.06 1227 663 564 259 190 251 193 384 144 131 246 509 7.7 13.66 1554 852 702 343 247 233 424 224 483 65 138 748 13.7 992 4 14.59 1376 754 622 327 204 204 340 223 446 72 105 *** 
11.33 1250 673 577 262 191 254 192 379 104 105 246 525 7.9 *%* 14.65 1605 887 718 350 257 240 476 232 499 76 134 770 13.9 999 4 15.10 1384 762 622 334 210 204 370 233 475 90 143 983 3 
11.56 1270 678 592 265 193 257 188 384 95 102 246 544 B.l * * 15.65 1622 903 719 362 265 240 555 259 557 116 149 978 15.6 999 5 16.06 1398 780 618 341 212 206 390 238 498 92 133 *** 
11.83 1287 676 611 269 197 264 187 387 90 90 276 544 8.111 16.87 1630 907 723 365 274 242 564 269 567 115 218 999 16.0 999 5 
canes meee ee ove aes soe oot 204 406 155 133 276 552 8.211 RO:94 GIRL SIRTH WT:1757 SD{ADJ):-3.1 AGE AT MEMARCHE:12.0 
. ; 291 208 409 147 158 290 552 8.2 1 ; pteee anes “ +18: 294 GIRL BIRTH WT: :-3.1 AGE AT CHEL12.9 
13.31 1332 697 635 273 201 294 199 403 76 103 *** tee weds Ty DIAGNOSIS:8MALL/DELAY. Pariine aaleweyieiee. mermees. x(nst)167+6 eens sire eee cheat Serre rece 
13.82 1374 712 662 283 209 310 202 0 > “183 377 2 ; c o« 1.81 725 455 270 167 232 «Sl «87 135 Loe 
202 398 81 93 297 657 9.311 11,83 1270 671 599 271 211 *** 238 183 377 86 123 352 8.4 657 8.2 oat 
1404 723 681 290 217 330 201 407 91 99 *#* see ede 1) 12.50 1299 685 614 273 211 *** 239 183 378 59 86 356 8.5 773 ++ eee etter re taae pi geen Soko eae ay tiem erate 
{B2 1415 724 691 290 215 347 208 435 93 114 302 730 10.1 11 13.02 1306 686 620 275 213 241 187 379 64 102 356 8.5 796 +? See ee asec net Bee ee eeeate oe ee: 
15.32 1428 731 697 292 216 344 206 428 104 110 *** see eee D1 14.08 1341 699 642 286 223 267 198 392 84 123 383 9.1 819 9.5 * * ae eae ee taeee eee eee tea ee erase oe 
15.78 1446 738 708 297 221 357 211 442 99 121 eae 5.53 933 535 398 205 105 136 253 43 83 223 4.1 sare 
(15.78 121 335 748 10.311 14.51 1350 699 651 288 224 281 204 398 80 130 399 9.4 B84 10.1 Sibyl ocala leanioe? eee Aaa aR ee age og nawieore oma 
' 231 376 210 446 92 108 362 765 10411 14.99 1358 699 659 289 227 *** 284 202 402 66 125 406 9.6 901 10.3 * * iced sestssutcaarats Si tiaantesdites tee eunlael <abeta 
234 393 219 452 91 124 362 820 11.1 11 15.51 1372 703 669 294 231 *** 300 210 422 80 163 472 10.6 916 10.5 * * ee rene victe areas eaanenvarel je pieesiresiecs aerate 
235 414 221 458 86 125 369 906 12.4 21 16:35 1405 723 682 303 236 *** 325 219 433 74 153 563 11.8 952 11.0 1 2 ero sartianabeariote eae teelaeelisacranieatice es 
238 423 218 454 71 110 384 962 13.4 2 2 16.85 1429 728 701 303 239 *** 320 212 423 62 130 582 12.0 981 11.7 22 Peale Gt einer sence Aeeitan lated sires abe ee acelee 
BO 321 240 241 430 218 455 65 103 490 978 13.8 33 17.50 1475 746 729 308 245 *** 317 189 400 SO 90 688 13.1 992 12.2 2 3 een sn gelrreitaaiiosaen rane raed 
324 244 245 444 225 463 77 100 540 987 14:1 4 4 17.98 1509 764 745 316 253 *** 343 191 425 56 77 724 13.5 992 12.2 33 a ep inte asc Saari atailae naciaee ace eigen 
330 246 247 438 213 448 78 90 598 999 15.0 4 4 18:44 1530 777 753 321 259 *** 352 189 420 60 82 752 13.7 999 13.0 43 Deena anaesegaes See ee ecenmter sen ae ey ete 
334 250 251 455 220 468 70 87 598 999 15.0 4 4 1535 783 752 325 266 *** 370 200 441 69 94 807 14.2 999 13.0 4 4 a eee a nanoe aeareaeeaeeme ath ee gag ao rests 
341 262 252 510 231 476 81 110 598 999 15.0 5 4 1544 793 751 328 273 *** 385 207 442 72 114 999 16.0 999 13.0 4 4 Sagas eae eee Beal seats tatras!trtsaaiiasy orate 
350 264 254 535 241 503 84 126 632 15.2 999 15.0 5 4 1556 806 750 333 278 *** 415 218 466 83 133 999 16.0 999 13.0 4 4 a - . a eee a 
354 264 256 540 237 488 80 108 701 15.7 999 15.0 5 4 See pReeeD ee eerie Rees neveee pean a seen nee ani 
353 272 257 562 246 500 112 140 815 16-4 999 15.0 5 4 NO:90 BOY BIRTH WT:2948 SD(ADI):-1.4 Sioa trae cee veabeee Rea sedte te rcpulaxivenc eer Amie an 
DIAGNOSIS : SMALL/DELAY FATHERS HT(EST)172.7 MOTHERS HT(EST)162.6 eee ease oe oa eee a . ae vee 
SD(ADJ): ~.6 NO MENARCHE 9.45 1113 643 470 249 173 *** 183 157 324 47 76 213 6.8 432 6.9 * * SS ted pale de nal Pn 372s 26D 5 3E6 1 SAREE SSF Tee eet 
FATHERS HT(EST)182.9 MOTHERS HT(EST)160.0 10:06 1140 656 484 254 175 *** 184 153 316 39 70 228 7.4 490 7.5 * * 10-321 1223, 679: S54 259/279; RIS) REI 157 S18) SS SS ee es Aprile 
‘** 16 180 348 128 140 308 552) 629.88 RURESITESR CLOT SOGEOSRIATORASOnILOUTTSGUa ZN IT AAE GAnz3e) U7L7Ga3) eco ele 10.80 1270 699 571 267 183 186 200 156 323 52 93 482 10.7 9.824 
92 185 357 180 160 314 621 7.7 * * 11:36 1216 688 528 271 186 *** 236 178 359 61 94 246 8.0 636 9.1 * * UL=30; 190%) 729 SBR 277 IBS 18S 222-164 347-63 82 ee kOe tes 
182 181 342 154 150 314 621 7.7 * * 12132 1265 695 570 279 186 *** 246 171 355 58 93 291 9.6 731 10.1 * * A350 (FS AiCOS ANE ASE: IUP)2I TIF 356) SE) SE ECR ESS ee eS 
190 182 360 147 339 698 6.5 * * RSTHO ELSE ETO SERNG EAU AITOs GeX*L2ATLLaa Cseiuede 901279 119"9.948 102° 12.31 1364 748 616 292 199 190 267 183 380 81 116 685 13.1 999 13.0 45 
190 186 357 155 347 748 8.9 * * 13.82 1337 729 608 299 199 210 283 179 396 54 94 334 11.0 826 11.211 12.75 1372 760 612 297 205 191 287 189 400 84 117 712 13.4 999 13.0 ¢ 5 
192 186 362 166 363 748 8.9 * * 14.35 1362 742 620 305 204 218 304 188 409 72 84 334 11.0 855 11.6 11 13-27 1390 769 621 304 213 194 318 201 438 144 155 795 14.1 999 13.0 4 5 
{94-193 363 168 378 oo agers RATaRUCIe SEs Sul Cates alsoola 21nd oa) Las ler Tar esilGelae? IIestavo tise. 3.2 14127 1391 774 617 306 215 190 329 210 444 122 154 991 15.7 999 13.0 45 
185 189 336 (94 a UIS Pca - 15.83 1464 782 682 330 219 231 372 20 432 63 89 397 12-8 973 13.6 4 4 
Z z 237 243 435 213 445 44 ; "= WI: s-1. ENARCH 
166 360 114 415 871 10.0 11 17.83 1613 870 743 361 240 241 484 224 470 55 Dene ate seen ia i esipog ale o” MOTEERS wrelS®.2 
176 367 120 415 893 10.2 * * 18.79 1632 884 748 377 254 242 522 229 491 ao 2.67 789 483 306 188 146 148 257 $4 97229 2.0 177 1.9 ** 
202 405 225 443 929 10.7 11 19182 1638 894 744 378 247 *** 513 228 *** 96 82 999 18.1 999 15.055 3167 843 504 339 203 155 153 270 77 $0 180 2.9 217 2.9 ° 
aia ies 952 a Mora ear itar ert 25700 sn (ana) nel 4.55 894 538 356 213 161 153 272 64 84 198 3.4 239 3.3 °° 
3 goi. © 
DiseiszareMeRsn ALARA AReeR LY DIAGNOSIS :SMALL/DELAY FATHERS HT(EST)167.6 MOTHERS HT(EST)157.5 €173 998 383 all 234 176 tes 392 a9 64233 Sal Ge sus 
423 142 471 10.5 992 12.211 2.49 822 497 325 186 138 *** 99 143 263 58 72 65 2.3 179 1.1% * 7.60 1032 603 429 244 183 162 308 52 70 303 6.3 542 6.7 ° 
443 174 SURES SA ACE Racer ae 3.01 849 510 339 193 143 *** 102 140 265 48 70 76 2.5 181 1.4 * * 7185 1048 606 442 248 186 162 323 68 80 307 7.0 560 7.0 * 
471 200 526 11.3 999 13.0 11 3143 879 529 350 200 146 *** 107 142 260 46 69 76 2-5 181 1.4 * * 8:10 1063 621 442 251 188 172 324 67 83307 7.9 560 7.0 * 
) 453 140 Been Seat aS S EROS ALLL 4.43 937 558 379 211 156 *** 119 144 275 45 67 118 3.5 186 1.9 * * 8.31 1078 628 450 255 191 176 330 67 94318 7.3 584 713° * 
485 170 526 11.3 999 13.0 12 5.42 992 584 408 221 164 *** 139 148 295 43 63 144 4.3 186 1.9 * * 8.67 1100 634 866 260 195 185 354 86 93 325 7.5 603 7.5 °° 
472 152 set neae see ete) ) 6.42 1036 598 438 232 172 *** 150 150 299 38 5.0 319 + * 8.96 1107 639 468 261 195 183 346 72 90 339 8.0 603 7.5 %* 
502 172 551 11.6 999 13.011 7.41 1092 609 483 242 179 *** 166 148 311 38 . 2 9.21 1109 642 467 263 197 185 348 77 90.339 8.0 603 7.5% * 
509 210 763 13.8 999 13.0 21 8.43 1147 636 51] 251 187 *** 184 153 330 39 6.2 Sane 9.48 1121 647 474 264 197 184 350 80 93339 8.0 603 7.5 °° 
522 230 813 14.3 999 13.0 41 9:60 1199 669 530 261 195 *** 210 162 348 40 8.0 6.6** 9:71 1126 650 476 266 199 186 356 78 90 339 8.0 603 7.5 °° 
528 255 878 14.8 999 13.0 * * 10.61 1242 686 556 271 202 *** 226 164 357 40 9.3 79%* 9196 1136 644 492 268 201 183 357 79 84339 8.0 657 8.1 ** 
: 11,59 1279 700 579 281 208 *** 252 175 381 44 9.3 923)9)° 10.17 1142 650 492 272 203 186 954 91 85 346 8.2 733 8.7 22 
WT:3969 SD(ADJ): 1.1 AGE AT MENARCHE:12.8 12.61 1325 709 616 294 215 279 182 410 48 65 293 9.7 774 10.5 * * 10.42 1154 655 499 275 205 189 363 91 89 383 9.1 735 @.7 11 
FATHERS HT(EST)182.9 MOTHERS HT(EST)162.6 14.60 1431 767 664 316 230 218 374 215 458 64 116 376 12.3 887 12.1 11 10.70 1161 663 495 276 206 188 366 79 90 812 9.6 773 9.1 11 
58 110 169 1.4% * 16.64 1574 847 727 357 254 232 530 262 527 86 172 744 16.0 999 15.0 4 4 21,22 2174 666 508 279 210 200 379 98 110 433 10.0 773 3.1 ** 
46 91 55 169 Ae ae 17.64 1608 884 724 372 262 234 614 292 558 102 181 999 18.1 999 15.05 5 12.64 1179 674 505 280 210 208 440 10.2 309 9.4% * 
72 Ete Ao ‘ si 7 18.67 1633 886 747 378 275 236 607 272 562 82 125 999 18.1 999 15.05 5 12.39 1204 682 522 286 215 212 448 10.2 872 10.0 12 
110 242 239 : a NO:92 GIRL BIRTH WT:4252 SD(ADJ): 1.6 AGE AT MENARCHE:11.3 103 iase €3s 361 rarrts Es tee lore oa 10.2 te 
248 239 sis DIAGNOSIS : TALL/ADVANCED FATHERS HT(EST)177.8 MOTHERS HT(EST)172.7 14.79 1273 695 578 302 230 222 494 10.9 894 10.2 1 2 
264 279 968 e 2.13 972 595 377 228 174 *** 195 191 404 104 105 182 3.0 233 3.2% * 16.42 1293 699 594 310 236 235 tt 
301 4:0 * ¢ 3.13 1089 652 437 258 204 274 224 474 155 150 196 3.3 278 3.8 * * 16.63 1300 704 596 311 239 214 227 13 
333 4.3 4.14 1191 685 506 267 204 299 217 471 139 132 214 3.8 437 5.6 * * 12.06 2328 221 597 23 
446 ie 5139 1282 714 568 284 217 320 214 475 105 119 293 6.5 515 6.4 * * 17.32 1323 230 593 a. 
493 6.24 * 6.40 1346 746 600 297 221 359 227 506 125 154 312 7.1 558 7.0 * * 18.09 2335 733 602 re 
Bs) ie 23h 7.46 1417 762 655 305 230 *** 408 227 541 112 142 409 9.6 669 8.2 * * 
C10 8.46 1480 784 696 315 241 236 481 246 566 136 200 456 10.3 743 8.8 12 Toad Gril ns ern \ercaceoy Sntand ke) ten iO NAC 
9.49 1557 824 733 330 248 245 515 243 570 103 166 482 10.7 916 10.5 2 2 3 Se SaRicA aS SYA oa 167.6 OTRERS 
il 1005 1611 833 778 332 259 251 528 24) 563 81 126 610 12.3 968 11.3 33 aT eoiaee bleh bya oo 
sey 20.05 1097 642 455 252 183 17X 340 53 70-318 752 
11102 1685 877 808 341 266 260 609 254 588 90 132 682 13.1 987 11.9 44 aRTel vies. Can ase 02 set aaa Soavisee re aieunes 
2, 11:56 1714 892 822 359 270 261 641 257 604 93 142 699 13.2 999 13.0 44 : of x . 
2. 32 10.89 1124 657 467 261 218 190 377 74 85.329 7.7 
167 *** 33 1250 1746 913 833 370 275 260 722 277 647 130 200 796 14.1 999 13.0 4 ip Raa aseo eaolaraines Bie ise ata ° 
PA AES = 13.21 1754 919 835 372 272 261 686 268 636 118 186 934 15.2 999 13.0 4 Le 1140 663 477 264 333. 185.328 Q 
94 158 69 2 34 256 1156 669 487 267 235 194 391 
592 at 165 aa rs 9 44 NO:93 GIRL BIRTH WT:1729 SD(ADJ):~-4,0 AGE AT MENARCHE:14.7 \P ariso ries 672 493 272 232 187 383 8 
2 601 108 213 939 15.2 55 DIAGNOSIS:L B W RUSSELL FATHERS HT(EST)162.6 MOTHERS HT(EST)16Q.0 12.20 1174 675 499 272 235 189 391 3 
8 576 101 194 996 15.8 “35 5.75 940 547 393 222 137 *** 119 146 280 40 70 243 4,7 215 2,9 * * 12.32 1181 677 S04 274 237 192 392 5 
ai es 6.23 962 553 409 123 147 285 36 64 292 6.5 283 se 6 1185 680 505 273 238 194 386 2 
‘MENARCHEs13. 6.65 982 563 419 132 145 289 36 71 300 6.7 396 oa 12.81 1188 679 $09 276 238 192 391 3 
iP 0.2 7.11 1004 582 422 138 150 294 36 67 319 7,4 386 4.9 5 * 13:12 1198 692 506 274 245 199 397 4 
* 7,34 1015 575 440 136 151 295 37 67 319 7.4 440 5.6 * * 13.35 1200 683 51? 277 245 199 399 4 
* 7,90 1042 590 452 145 160 312 41 73 319 7.4 477 6,1 * * 13.98 1214 691 523 279 255 202 406 7 
* 8.35 1062 594 468 148 157 308 38 67 319 7.4 522 6.5 14,98 1234 702 532 288 278 209 429 9 
’ 8,87 1088 609 479 155 156 307 43 67 327 7.6 522 6,5 15.55 1262 223 539 296 326 229 460 2 
& 9.30 1103 614 489 163 158 319 41 59 342 8.1 614 7,6 16.22 1273 729 544 298 323 222 455 * 
* 9.79 1125 624 501 170 164 326 41 62 434 10.0 614 7.6 16.74 1283 734 549 303 330 224 467 7 
’ 10.52 1156 643 513 180 169 331 45 68 434 10.0 614 7.6 17.72 1298 746 552 303 | 349 236 475 9 








